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1. Background

1.1 Introduction and Purpose of the Study

This Alternatives Analysis (AA) and Locally Preferred Alternatives (LPA) Report presents the
documentation of the development of alternatives, evaluation of alternatives and selection of the
preferred alternative by the City of Kansas City and its local agency partners for the Regional
Alternatives Analysis: Downtown Corridor study in the Kansas City metropolitan area.

This downtown corridor AA is one of a series of efforts that have been undertaken to examine rail
service in the downtown corridor. For several years, a variety of studies by a group of local agencies has
examined a variety of transit options that would serve the city’s primary commercial core. The purpose
of this study was to develop, evaluate and select a transit alternative in Kansas City’s downtown
corridor. The reasons for examining enhanced transit alternatives include:

¢ Toincrease mobility between River Market, downtown, Crossroads and Crown Center

¢ Tie neighborhoods together; serve the residential populations

¢ Serve as a distributor for transit passengers

¢ Potentially serve as a first step in the development of a more extensive light rail system in the

corridor

The current study was led by a partnership of local and regional agencies, including:

¢ City of Kansas City, Missouri,

¢ Kansas City Area Transportation Authority
(KCATA)

¢ Mid-America Regional Council (MARC), and
¢ Jackson County, Missouri.

The partner agencies have undertaken this
Alternatives Analysis in cooperation with the Federal
Transit Administration (FTA). The study was designed
to comply with the FTA’s planning and project
development process. The major steps of the FTA
process are shown in Figure 1-1: FTA’s Federal Transit
Planning and Project Development Process, as shown
to the right. Within the larger Project Development
Process, the two key steps that have been addressed
in this study are the Alternatives Analysis process and
selection of the Locally Preferred Alternative (LPA).

The study team has consulted with FTA during the AA
study. The study team will continue to work with FTA
to move the project forward. There is much work yet
to be done, including local planning compliance,

Figure 1-1: FTA's Federal Transit Planning and
Project Development Process
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compliance with NEPA, and other federal, state and local requirements. The partnership team will
continue to work with FTA to complete the Project Development Process, including addressing the
requirements of the National Environmental Policy Act (NEPA) and all local planning and regulatory
requirements.

1.2 Background

Kansas City has examined a variety of planning and transportation options to support the revitalization
of the downtown. Like many US cities, downtown Kansas City has experienced dis-investment and urban
flight. It has experienced loss of both residents and businesses in the city’s primary core area. This
downtown corridor alternatives analysis study began in earnest in early 2011. The process has included
extensive outreach to the public and stakeholders and has received substantial input from the public,
stakeholders (e.g., residents, business owners, etc.) and local, regional, state and federal agencies.

The Kansas City area has an extensive existing transit system provided by the Kansas City Area
Transportation Authority (ATA). KCATA is a bi-state agency serving the States of Missouri and Kansas
with the responsibility for planning, construction, owning and operating passenger transportation
systems and facilities within the seven-county Kansas City metropolitan area. The ATA district includes
the counties of Cass, Clay, Jackson, and Platte in Missouri; and Johnson, Leavenworth, and Wyandotte in
Kansas. The ATA operates The Metro bus service, the Metro Area Express

http://www.kcata.org/maps schedules/max/ (MAX) Bus Rapid Transit service, MetroFlex demand-
response routes, Share-A-Fare paratransit service for the elderly and persons with disabilities, and
AdVANtage vanpool service.

Over more than a decade, there have been a number of transit planning efforts that have examined
transit alternatives in Kansas City. All of them have had a major focus on serving the downtown area.
Some of the key previous studies include:

¢ Kansas City Downtown Streetcar Update & TIGER Grant Application, 2009 (and associated
supporting reports). Building on the previous studies, an application for TIGER grant funding was
prepared by KCATA. The grant request was developed and submitted to FTA for $6 million to fund
continued development of a Streetcar Project in the downtown area. The application was not
funded.

¢ North/South Corridor Alternatives Analysis, 2008 (and associated technical reports). This
Alternatives Analysis studied light rail in Kansas City’s central North/South Corridor. It concluded
that the portion of the alighment between the River Market and the Country Club Plaza has the
greatest chance of qualifying for federal funding because this segment has the activity centers and
the population and employment density required to support an investment in rail transit.

¢ Light Rail Study, 2007-2009. In November 2006, the voters of Kansas City, Missouri approved a
citizen-initiated ballot initiative to fund a 27-mile light rail transit project from the airport, through
downtown to the zoo. The KCATA and the City of Kansas City collaborated on an AA for Phase 1 of
the project, which raised a number of concerns about the proposed project. The evaluation
concluded that the light rail initiative had major deficiencies, and in November 2007 the Kansas City
Council voted to repeal the referendum because of concerns regarding the feasibility and costs.

¢ Streetcar Feasibility Study, 2004. This study was the first to propose the idea of reintroducing
Streetcars to downtown Kansas City as a means to connect the City’s downtown landscape of
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businesses and entertainment districts; linking the River Market, The Central Business District (CBD)
and the Union Station / Crown Center area. The intent of this study was to review electric streetcar
options for the downtown area and develop a primary concept plan with order-of-magnitude cost
estimates for an initial starter line.

The work plan for the downtown corridor AA was designed so that the partner agencies could keep
options open to pursue various funding opportunities, including existing and potential Federal funding
options for the selected project.

There is strong public policy support for developing a multimodal transportation investment in
downtown Kansas City. It will be critical for economic growth and the development of a sustainable
future. There are a large number of adopted regional and local policies that provide support for an
improved transit circulation in the downtown corridor. Key adopted plan and policy initiatives include:

Greater Downtown Area Plan (City of Kansas City, MO) presents a

vision for the greater Kansas City downtown area designed to improve

quality of life in the region’s core, protect precious natural capital, and

strengthen economic vitality to competitively position downtown as the

region’s cultural, economic, and activity center. The plan explicitly

reinforces and embraces dense, mixed-use development in the Central

Business Corridor — maintaining downtown as the densest area of the

region, a regional office/employment center, the center of government,

the most important cultural destination, the center of

entertainment/convention/tourism activity, and a significant retail

destination. The plan recommends a transit corridor with rail down Main

Street or Grand Boulevard. It also recommends some type of trolley circulator in the downtown area.
The plan also calls for increased connectivity between neighborhoods and activity centers, focused on
mixed-use activity centers to serve as nodes for the transit system. Transit-Oriented Development is
encouraged.

Smart Moves (MARC) presents the Kansas City region's

vision for expanded and enhanced regional transit service.

Kansas City Area Transportation Authority (ATA) or KCATA

is a bi-state agency with the responsibility for planning,

constructing and operating passenger transportation systems and facilities within the seven-county
Kansas City metropolitan area. The ATA operates The Metro bus service, the Metro Area Express
http://www.kcata.org/maps schedules/max/ (MAX) Bus Rapid Transit service, MetroFlex demand-
response routes, Share-A-Fare paratransit service for the elderly and persons with disabilities, and
AdVANtage vanpool service. The existing local and regional transit services will need to be supported by
effective local transit circulator services, especially in the downtown corridor. The Smart Moves plan
explicitly recognizes that transit service in key corridors needs to evolve to more intensive operational
modes, such as bus rapid transit (BRT) and rail transit, as development intensifies over time.

KCATA Comprehensive Service Analysis (KCATA) designed to develop short-term transit improvements
to existing Metro services. Work to date has determined that service in downtown Kansas City is overly
complex, and that the development of a downtown — Crown Center “spine” would provide the
foundation for simpler and more efficient service with downtown and in the downtown corridor.
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Transportation Outlook 2040 (MARC) is the Kansas City Region’s long-range

transportation plan guiding how the Kansas City region will manage, operate

and invest $18 billion in its multimodal transportation system over the next

30 years. It is designed to help the region grow more efficiently, maintain a

competitive economy and preserve the health of the environment, while

enabling everyone to access opportunity. The plan lists “Place Making” as

one of its nine system goals driving policy, with such objectives

as walkability, density/mixed uses, transportation options, and N Temma TR -
infill/redevelopment. i

Climate Protection Plan (City of Kansas City, MO) lays out goals for the City of Kansas City to reduce its
greenhouse gas emissions while simultaneously improving the economy and quality of life for the City’s
businesses and citizens. Several of the plan’s recommendations are in harmony with the goals of the
downtown corridor alternatives analysis, including the following:

e expand and further develop alternative transportation programs,

e develop a plan to implement light rail as part of a healthy overall public transit system,

e promote and incentivize development patterns that support alternative modes of
transportation and avoid sprawl,

e reduce emissions by reducing net vehicle-miles traveled,

e enact a “complete streets” policy, and

e create a seamless regional transit system.

Rail-based transit has also been envisioned in transportation plans, land-use plans and previous studies
for the downtown corridor. Downtown voters have consistently supported rail transit; for example,
although the November 2008 light-rail ballot failed citywide with only 45 percent of voters in support,
64 percent of the voters of Ward 1 (most of the downtown area) voted in support. In addition, an
Alternatives Analysis is being undertaken concurrently to evaluate potential commuter rail service
between the eastern suburbs and downtown Kansas City. Such service would likely intersect with, and
be complementary to, a downtown circulator.

1.3 Corridor Study Area

The Corridor Study Area encompasses the Central Business District of Kansas City Missouri. The Corridor
extends from the River Market area on the north, through the Central Business District and the
Crossroads areas to Crown Center on the South. Figure 1-2 on the next page illustrates the study area,
and the air photo on the following page (Figure 1-3) shows the general the area of downtown Kansas
City that is included in the study area. More detailed information on the Study Area is in included in
Chapter 3, the Description of Alternatives.
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Figure 1-2: Regional Alternatives Analysis: Downtown Corridor Study Area
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Figure 1-3: Air Photo View of Downtown Corridor Study Area

1.4 Study Organization

As noted in the introduction section, this Downtown Corridor Alternatives Analysis study is a
cooperative effort between several partner agencies, including:

¢ City of Kansas City, Missouri;

¢ Kansas City Area Transportation Authority (KCATA);

¢ Mid-America Regional Council (MARC); and,

¢ Jackson County, Missouri.

This partnership has undertaken the Alternatives Analysis to examine enhanced transit solutions in

Kansas City’s downtown Corridor.

Early in the AA study, a leadership team was formed to manage the study. The leadership team was
made up of a senior staff members from each of the partner agencies. The leadership team served as
the project Executive Committee and provided day-to-day direction to the project staff and consultants.
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2. Purpose and Need

2.1 Introduction

A critical part of every Alternatives Analysis process is the development
of the Purpose and Need Statement. Fundamental to the Purpose and
Need Statement is a thoughtful process of defining what problem(s) the
study is attempting to resolve. Also critical to the development of the
Purpose and Need Statement is the articulation of the Goals and
Objectives of the study. The Purpose and Need Statement is used to
define a series of promising alternatives, and further to guide the
development of evaluation criteria for evaluating the alternatives. The
development of the Purpose and Need Statement has drawn strongly
from previous studies in the area. The purpose of this chapter is to
document these critical steps in the Regional Alternatives Analysis:
Downtown Corridor Study.

Figure 2-1: FTA Alternatives
Analysis Process Summary

Purpose and Need

y

Define Alternatives
v

Identify Evaluation
Criteria

y

Evaluate Alternatives:
Costs, Benefits, Impacts

Select Locally Preferred
Alternative (LPA)

Early in the study, the project partners developed draft Goals and Objectives, and a draft Purpose and
Need Statement. The draft was presented to the public at an open house. After revisions were made
based on the public input, it was adopted by the partnership team for the study.

2.2 Existing Transit Service in the Downtown Corridor

2.2.1 Existing Transit Services

Most existing KCATA transit service operates to and from downtown Kansas City, Missouri. Figure 2-2:
Existing Downtown Transit Service, on the next page, illustrates the existing transit service in the study
area. All of the existing service is bus service, and includes two BRT routes, local bus routes, express
routes, and one Flex route. Routes that operate from the south and that serve Crown Center continue
north through the Downtown Corridor to the Financial District, the Government District and the River
Market area. There are 13 of these routes, one of which is a BRT route, eight of which are local routes,
and four of which are express routes:

BRT Express
e Main Street MAX e 69X Liberty Express

Local e 152 Lee’s Summit Raytown Express
e 57 South Oak e 170 Blue Springs Express
e 53 Armour-Swope Park e 47171 Highway Express

e 54 Armour-Paseo
e 28 Blue Ridge

e 51 Broadway

e 55 Rockhill

e 142 North Oak

e 173 Casino Cruiser
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Figure 2-2: Existing Downtown Transit Service
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The existing BRT service (Main Street MAX) is the corridor’s major bus route. It was designed to provide
fast service from neighborhoods and business districts in the Main Street, Brookside Boulevard and
Broadway corridor, which are south of the Downtown Corridor. Within the downtown corridor, from
south to north the Main Street MAX operates somewhat circuitously. It operates on Main Street, 16™
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Street, Wyandotte Street, 11" and 12" Streets, Oak Street, 8" and 9" Streets, and Grand Boulevard.
Main Street MAX makes only limited stops and was designed to provide service to and from the
Downtown Corridor. With its limited stops, it was not designed to provide circulator service within the
corridor, but is still used for many trips of this type. Main Street MAX provides the most frequent service
in the corridor, and operates every 10 to 15 minutes during the day.

The local north-south routes are primarily designed to provide service between neighborhoods and the
Downtown Corridor. Within the Downtown Corridor, most local routes operate along Grand Boulevard.
However, service on some routes is split between Grand Boulevard and Main Street, Walnut Street, or
Oak Street. Similar to Main Street MAX, the local routes are not designed primarily to serve trips within
the corridor, but are used frequently for this purpose. The local routes generally operate every 15 to 30
minutes during peak periods and every 30 to 60 minutes during the day and evening (see Table 2-1:
Existing Transit Routes Serving Crown Center and Downtown KCMO (as of 1-1-2012)

The four express routes are designed to bring commuters in and out of the Downtown Corridor, and are
not designed, nor are they used, for trips within the corridor. These routes only provide peak period
service, and some operate only in the peak direction.

In addition, and as is shown in Figure 2-2: Existing Downtown Transit Service, KCATA also operates a
large number of east-west routes, both to and from the Financial and Government Districts, and across
the Downtown Corridor. Most east-west routes connect with most north-south routes, and would also
connect with new Downtown Corridor service.

Table 2-1: Existing Transit Routes Serving Crown Center and Downtown KCMO (as of 1-1-2012)

Predominant Frequency (minutes)
Route Name/Number North-South Alignment Peak Midday Evening
BRT
Main Street MAX Main 10 15 30
Local
28 Blue Ridge Grand 20* 40
51 Broadway Grand/Main 20-30 45
53 Armour-Swope Park Grand 15-30 30-60 60
54 Armour-Paseo Grand 15-30 30-60 26-60
55 Rockhill Grand/Oak 3 trips**
57 South Oak Walnut/Main 30 60 60
142 North Oak Walnut - inbound 20 60 --
Grand - outbound
173 Casino Cruiser Primarily Main 60-65 65 60
Express
69X Liberty Express Grand AM 2 trips** -- --
Walnut PM
152 Lee’s Summit Raytown Express Grand 4 trips** -- --
170 Blue Springs Express Grand 4 trips* -- --
471 71 Highway Express Grand 5 trips* -- --

Notes: *Southbound only; ** Peak direction and peak hour only
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2.2.2

Currently Planned Changes to Existing Transit Service

KCATA recently completed a Comprehensive Service Analysis that is designed to improve service
throughout the city. Recently adopted recommendations will be implemented in the second half of 2012
and early 2103, and will simplify service in the Downtown Corridor. Following implementation of the
proposed changes, with only one exception, north-south services will be reconfigured to operate along
either Main Street or Grand Boulevard. Other key changes will include:

e Route 47 Roanoke will be rerouted to operate through the Downtown Corridor.

e Routes 53 Armour-Swope Park and 54 Armour-Paseo will be consolidated into a single route.

e Route 57 South Oak will be consolidated with Main Street MAX to provide more frequent

service on Main Street MAX.

e Route 142 North Oak will be rerouted to operate along Grand Boulevard in the Downtown

Corridor.

e Route 173 Casino Cruiser will also be rerouted to operate along Grand Boulevard in the

Downtown Corridor

Express routes from the north will be extended from the Financial District to Crown Center Service
frequencies will also be revised to better match service levels with demand, and to provide more
consistent service (see Table 2-2). And finally, KCATA desires to simplify bus circulation in the Financial
and Government Districts. This effort will take place in Phase 2 of this project in conjunction with

detailed planning for the LPA.

Table 2-2: Planned Transit Service Following the CSA

Route Name/Number

Predominant

Frequency (minutes)

North-South Alignment Peak Midday Evening

BRT
Main Street MAX Main 10 10 15
Local
47 Roanoke Main 30 30 60
51 Broadway Main 20-30 45 60
54 Armour-Paseo Grand 30 30 60
142 North Oak Grand 20 60 60
173 Casino Cruiser Main 60 60
Express
36X Metro North Express Grand 4 trips** -- --
69X Liberty Express Grand AM 2 trips** -- --

Walnut PM
132 Gracemor Grand 2 trips** -- --
135 Winwood Grand 2 trips** -- --
152 Lee’s Summit Raytown Express Grand 4 trips** -- --
170 Blue Springs Express Grand 4 trips* -- --
471 71 Highway Express Grand 5 trips* -- --

Notes: *Southbound only; ** Peak direction and peak hour only
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Figure 2-3: Planned CSA Transit Service Changes
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2.3 Corridor Problems

The Regional Alternatives Analysis: Downtown Corridor Study was initiated to address a number of
transportation and land use problems, challenges, issues and opportunities in the downtown area. The
problems that the downtown corridor study would address are described below. The problems
identified provide the foundation for the Goals and Objectives, and Purpose and Need Statements which
are presented in the following this sections.

2.3.1 Land Use and Transportation Plans and Policies

Regional and local plans and policies envision improved transit circulation in the downtown corridor.
These key plan and policy initiatives can only be realized if additional transit is developed in the
downtown corridor. A brief summary of these policy documents includes:

¢ Smart Moves — MARC. This Regional transportation plan assumes that transit service in will evolve
in key corridors to more intensive transit operation modes, such as bus rapid transit (BRT) and rail
transit, as land uses intensify over time. Without more intensive transit service in the downtown
Corridor, it would be difficult to implement or realize this regional plan.

¢ 2011 Comprehensive Service Analysis (CSA). KCATA is in the process of conducting a transit system
service planning effort. A key element of the KCATA transit system is its focus on the downtown
area. The planning effort recognizes is the need for a downtown circulation plan, and distinguishes
between service to downtown and service within downtown. The plan will define service design
guidelines and otherwise configure the transit system for optimal function with available resources.

¢ Greater Downtown Area Plan (GDAP) — Kansas City, MO. This plan envisions dense, mixed-use
development in the Central Business Corridor. It seeks to maintain downtown as the highest density
area of the region, as a regional office/employment center, as the center of government, as the
most important cultural destination, as the center of entertainment, convention, tourism activity,
and as a significant retail destination. This plan recognizes that development of a transit corridor
with rail down Main Street or Grand Boulevard is a primary tool to achieve the plan. It also
recommends a trolley circulator in the downtown to reduce dependence on autos for short trips
between activity centers and to improve mobility in the downtown. The plan recognizes the need
for increased connectivity between neighborhoods and activity centers. Transit system
improvements are required to achieve the Transit-Oriented Development that is envisioned. The
plan identified walkability as the first of its five overarching goals, which is only achievable with
more transit service.

¢ Transportation Outlook 2040 — MARC. This regional long-range transportation plan has a policy
agenda that is centered on the idea of activity centers and corridors - strategically concentrating
growth and development. The plan lists “Place Making” as one of its nine system goals driving
policy, with such objectives as walkability, density/mixed uses, transportation options, and
infill/redevelopment.

¢ Fixed Guideway Transit Alternatives Analysis — Concurrent with this Downtown Corridor AA Study,
a separate Alternatives Analysis is being undertaken to evaluate potential commuter rail service
between the eastern suburbs and downtown Kansas City. The future commuter rail service is being
planned to intersect with, and be complementary to, the downtown circulator. Success of the
commuter rail project is highly dependent upon connections to a strong local transit circulation
system in the downtown.

Regional Alternative Analysis: Downtown Corridor
Alternatives Analysis and Locally Preferred Alternative Report
March 2012 Page 2-6



2.3.2 Transportation

In downtown Kansas City, there are limited linkages between activity centers. The need is to improve
transportation options for local circulation.' Transportation and transit problems include:

L

Transit Circulator. There is poor connectivity between downtown activity centers such as (River
Market, downtown, Crossroads, and Crown Center). Currently, these major destinations are
geographically separate. Existing transit services, including MAX BRT service are designed to bring
people to and from downtown, but there are no services designed to facilitate shorter trips within
the Downtown Corridor. Better service for short trips is needed throughout the day, and also for
special events such as “First Fridays”, Sprint Center events, and other events throughout the
downtown.

Complete Transit System. Downtown transit service is evolving in conjunction with efforts to
strengthen the downtown core. The current transit system is not “complete” in that it does not
serve visitors and convention attendees sufficiently well, it does not provide “last mile” connectivity
from regional services, either existing or planned).The lack of a strong downtown circulation is a
major deficiency in the existing system.

Improve the Pedestrian Environment and Accessibility. The Downtown Corridor is very auto-
oriented, with wide streets and few buffers between vehicles and cars, which discourages many
from walking. The development of a more transit-oriented environment, especially on one of the
corridor’s major arterials, will also improve the pedestrian environment and encourage more people
to walk.

Parking. A large amount of land in the Downtown Corridor is devoted to surface parking lots. Better
downtown transit circulation would connect older buildings that do not have parking with available
parking structures associated with newer development. This would result in better utilization of the
available structured parking and reduce the need for surface parking lots.

Future Congestion. Without better transit service, auto-based congestion will increase with the
projected residential and employment growth. Conversely, better transit would allow the corridor to
become less auto oriented.

Access to Parks and Recreation Facilities. Park resources are concentrated at the ends of the
downtown corridor. The Riverfront Heritage trail is currently difficult to access because it is
somewhat isolated and disconnected from the more active parts of the downtown area. A new
riverfront redevelopment plan is underway that seeks to expand activity in this area. However,
without improved transit, these areas will be difficult to access without a car.

2.3.3 Land Use and Economic Development

The number of residents and jobs in downtown Kansas City has been declining for many years as the
region has grown outward. The region’s policy initiatives are focused on supporting reinvestment and
revitalization of the downtown corridor study area, but surrounding areas are providing significant

! Refer to Downtown Kansas City Transit Circulation Challenges Memorandum.
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incentives for businesses to relocate out of downtown. As a result, to complete effectively, Kansas City,
MO, needs to improve infrastructure and services in the downtown corridor:

L

Keeping Businesses Downtown. Downtown Kansas City needs to retain and expand existing
businesses and attract new businesses. The market advantages of downtown needs to be improved
in order to stop business departures, as well as attract new businesses

Support New Downtown Activity Centers. A significant amount of development (Sprint Center,
Power and Light District, Performing Arts Center, etc.) has occurred in recent years that is designed
to strengthen downtown’s role as the cultural and civic center, and initiate a resurgence in vitality.
Ongoing, visionary investments are needed to support continuation of this resurgence.

Encourage Development and Redevelopment. At the present time many downtown parcels are
underutilized. The Greater Downtown Area Plan (GDAP) and other downtown planning initiatives
encourage better utilization of underutilized parcels and surface parking lots, support re-filling
empty storefronts and vacant office space, and encourage Transit-Oriented Development.
Supporting infrastructure investments and services such as improved Downtown Corridor transit
services are needed to support these efforts.

Attract new Housing and Residents. GDAP has a goal to double the downtown’s population in
order to make it a more active, vibrant place with activity from early morning until late at night.
Supporting infrastructure and services, such as improved Downtown Corridor transit services, will
also be needed to support attract new residents.

Proved a Catalyst for Redevelopment. Catalysts are needed for development and redevelopment.
Although transit investments such as the MAX BRT system have improved downtown transportation
options, it has not served as a major catalyst for redevelopment. The development of more
attractive transit service, such as streetcar service, would be expected to accelerate development
and redevelopment.

Improve Service for Transit-Dependent Populations. Existing transit services have been designed
primarily to bring people in and out of downtown from outlying areas, with less emphasis on serving
local trips within the corridor. A significant number of residents are transit-dependent, and provision
of an accessible and affordable downtown transit system with level-boarding service would better
serve elderly and transit-dependent populations in the central area.

2.4 Goals and Objectives

The goals identified for the study are consistent with the Kansas City region’s vision for the future, and
form the basis for the Purpose and Need Statement for the Alternatives Analysis study. Each goal has a
related list of objectives. The objectives provide guidance for attaining each goal, represent successive
levels of achievement in movement toward the goal, and reflect the expected results achieved during
the planning horizon for the project. The goals and objectives are the foundation for the project’s
Purpose and Need Statement and Evaluation Criteria.
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Goal 1: CONNECT - Enhance Linkages in Downtown Kansas City and Improve

Local Circulation

Objectives:

L

Provide more focused and easily-accessed transit options within and between downtown and Crown
Center.

Connect key activity centers and population centers.

Develop a transit spine around which existing transit services can be more effectively organized.
Expand transit choices and improve local circulation to attract new riders.

Serve as an initial “building block” in the region’s desired rail transit system.

Enhance mobility throughout the corridor; integrate with other elements of the existing
transportation system (e.g., transit, automobile, pedestrian, bicycle).

Facilitate car-free travel by residents, employees, and visitors, including convention attendees.
Provide effective connections to planned/future commuter rail service.
Support future system expansion to other neighborhoods.

Develop an initial system with a capital cost and annual operating cost that are financially
sustainable.

Encourage support (conceptual, political, and financial) for transportation solutions from property
owners near the route, including institutions, businesses, and developers.

Facilitate the development of complete streets (roadways designed and operated to enable safe,
attractive and comfortable access and travel for all users, including pedestrians, bicyclists, motorists
and public transit users of all ages and abilities).

Recognize the expressed intent of voters in the downtown area to build a rail system that serves the
downtown corridor.

Goal 2: DEVELOP - Support Local and Regional Economic Development Goals

Objectives:

L

Support existing employment centers in downtown, Crossroads, and the Crown Center/Union
Station areas.

Support existing residential development centers in the River Market, Crossroads and the Crown
Center/Union Station areas.

Spur new development throughout the corridor.

Encourage higher-density, mixed-use land use patterns consistent with local and regional plans and
to better support transit.

Convert underutilized surface parking lots to transit-oriented mixed-use development.

Reduce the amount of parking that will be associated with new development.

Regional Alternative Analysis: Downtown Corridor
Alternatives Analysis and Locally Preferred Alternative Report
March 2012 Page 2-9



¢ Minimize impacts of future congestion due to new development and redevelopment in the
downtown area.

¢ Refill empty office buildings.
Goal 3: THRIVE - Strengthen Downtown Districts and Urban Centers

Objectives:

¢ Enhance quality of life and access to corridor destinations for residents, employees and visitors to
the downtown area.

¢ Support the strength and character of existing neighborhoods; provide access to cultural facilities,
retail, parks, and entertainment venues.

¢ Enhance access to, and the vitality of existing activity centers.

¢ Support convention, cultural and special event activities.

¢ Support the development of new activity centers in the corridor.

¢ Increase the safety and security of the transportation system for transit users, vehicles, bicyclists
and pedestrians.

Goal 4: SUSTAIN - Create an Environment that will be Sustainable Over Time

Objectives:

¢ Preserve the historic character of the downtown area by supporting the re-use of vacant and under-
utilized historic buildings and promote appropriately scaled infill development.

¢ Provide more environmentally friendly transportation options.
¢ Reduce the amount of space devoted to parking.

¢ Reinforce a pattern of development that creates fewer greenhouse gas emissions through higher
residential densities and lower per capita vehicle miles traveled.

2.5 Purpose and Need Statement

For much of the last 20-plus years, Kansas City’s core, although it remained the most important
economic engine of the region, has declined as more business and residents have moved to newly
developing areas surrounding the core, or elsewhere in the region. A major emphasis of many regional
efforts is to revitalize and grow the core. Improved transit within the Downtown corridor must be an
essential part of these efforts.

2.5.1 Statement of Purpose

The purpose of the project is to provide an attractive transit option that will more conveniently connect
people and places within the Downtown Corridor, and support regional and city efforts to develop and
redevelop downtown Kansas City and the Downtown Corridor as a more attractive and successful urban
center.
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2.5.2 Statement of Need

The need for this project is best expressed through four themes related to mobility and connectivity,
economic development and growth, community and livability, and sustainability. This project is needed
to help the downtown corridor connect, develop, thrive, and sustain.

CONNECT: Enhance Linkages in Downtown Kansas City and Improve Local Circulation

In downtown Kansas City, there is a need for enhanced linkages between activity centers to improve
transportation options for local circulation. Transportation and transit issues include:

¢ Improve Circulation within the Downtown Corridor. The Figure 2-4: Complexity of Existing
downtown corridor includes a number of activity centers—River Downtown Transit Service
Market, downtown, Crossroads, and Crown Center—that are
geographically isolated. The existing transit system is configured
to connect core areas with the larger region; the downtown
portions of these radial routes do not function well as local
circulators. In particular, the Main Street MAX BRT line serves the
corridor. However, it was designed primarily to connect the Main
Street corridor south of Crown Center with Crown Center and
downtown, rather than provide circulation within the downtown
corridor. A major function of downtown corridor circulator
service would be to serve trips within the corridor, including by
visitors and attendees at special events such as First Fridays,
Sprint Center events, and conventions.

¢ Connect Downtown Activity Centers. Downtown Kansas City is
the home of numerous regional activity centers. As the core of
the region, it is the logical and established cultural and civic
center. Recent developments (Sprint Center, Power and Light
District, Performing Arts Center, etc.) have reinforced
downtown’s regional prominence and have initiated a
resurgence in the study area’s vitality. Ongoing, complementary
transit investments that serve the particular mobility needs of
this urban community are needed to sustain this resurgence.

¢ Enhance and Integrate Multimodal Transportation Options.
There is a need to further the goals of transit system integration,
complement the existing bus and MAX systems, provide “last
mile” connectivity for regional transit trips, provide distribution
for future commuter rail, provide circulation for visitor and
convention attendees, and, reduce the need for short auto trips
in the downtown area.

¢ Improve Effectiveness and Efficiency of Existing Transit Services. Service in downtown is overly
complex (see Figure 2-2), and downtown corridor service could provide the spine for an overall
restructuring of downtown and corridor services. An effective and easily understood downtown
circulator route could improve the usability of the larger transit system.
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¢ Improve the Pedestrian Environment and Accessibility. Increased walkability and pedestrian
activity is a key goal in the downtown area. Even relatively short trips along this corridor are now
often taken by automobile. Additional transportation options need to be developed that would
encourage more walking throughout the study area.

¢ Access to Parks and Recreation Facilities. Park resources are generally concentrated at the ends of
the downtown corridor. The Riverfront Heritage trail is currently difficult to access because it is
somewhat isolated and disconnected from the more active parts of the downtown area. A new
riverfront redevelopment plan is underway that seeks to expand activity in this area, and as new
residential projects re-fill the downtown core,

residents will need access to these parks.
Downtown Population Trends

DEVELOP: Support Local and Regional

Economic Development Goals o 100000
Employment and housing has steadily declined in § 80,000
downtown Kansas City for decades, from a high of ‘S 60,000
over 90,000 residents in the 1950s to under 20,000 g

in 2000. Still, the downtown corridor remains home g 40,000
to the greatest concentration of transportation, < 50000
employment, medical, educational, visitor and

cultural facilities in the Kansas City metro area, and 0

S, . o 1940 1950 1960 1970 1980 1990 2000 2010
the corridor’s economic health and vitality are

important to the entire metro area. The past decade has seen major investments begin to transform
(and restore) the downtown area into an attractive and vibrant destination (see graphic below). These
significant investments need to be coupled with the return of residents and services to the downtown
area. In recent years, housing stock and population in the downtown corridor have increased (2010
population was 22,576) even while the City as a whole has experienced decreases.

A Selective History of Downtown Resurgence

Riverfront Heritage

Trail Complete
Jan. 2010
&

. : ) Greater Downtown
Union Station Sprint Center, Power Area Plan Resolution
Renovation Complete & Light District Open Passed
Nov. 1999 Oct. 2007 Mar. 2010
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However, the ability for these positive trends to continue is hampered by excessive dependence on
automobile travel with resulting issues of parking supply and policies (described more fully below).
Much of the redevelopment to date could be described as “urban, but automobile-dependent.”
Continuation of redevelopment with high automobile mode usage will be counterproductive. In
addition, recent significant incentives offered by the State of Kansas have caused some key businesses
to move out of the downtown and across the state line, undermining some of the progress that has
been made. Meanwhile, the region’s policy initiatives are focused on supporting reinvestment,
revitalization and a high-quality pedestrian environment in the study area. An integrated transit system
in the urban core will improve mobility, economic development and community livability from both the
local and regional perspectives, serving the people who live, work, and visit here, and reinforcing the
positive trends now beginning to reverse previous decline.

Land use and economic issues in the corridor include:

¢ Encourage Development and Redevelopment. The Greater Downtown Area Plan and other
downtown planning initiatives encourage better utilization of underutilized parcels and surface
parking lots, support re-filling empty storefronts and vacant office space, and encourage Transit-
Oriented Development.

¢ Provide Catalyst for Redevelopment. Public infrastructure investments are needed as a catalyst for
development and redevelopment of vacant and underutilized parcels. Although transit investments
such as the MAX BRT system have improved downtown transportation options, fixed-guideway
transit has been shown to also serve as a catalyst for redevelopment, which traditional bus transit
generally cannot accomplish.

¢ Increase Number of Downtown Residents. The Greater Downtown Area Plan’s goal is to double the
downtown population, which will require building more housing as well as replacing housing that
has been lost.

¢ Support Downtown’s Historical Urban Fabric and Form. Downtown
Kansas City was built around a vibrant streetcar system. From the late
1890s to the mid 1940s, with peak annual ridership of 136 million in
1922, streetcars were the predominant mode of transportation, and
literally shaped the downtown’s urban form. Hence, much of the
downtown area was laid out with streetcar-based transportation in
mind, and is “under-parked” for access by automobile, and
transportation options should support and respect this pattern of
urbanism. Walnut Street in the late 1910s

¢ Support Transit-Oriented Development/ Minimize the Need for Parking. Parking policies in
downtown Kansas City do not currently support the residential/ employment density envisioned by
future plans. Currently, new development must be accompanied by parking ratios that reflect an
automobile-dominated transportation system. Transit planning in the downtown area needs to be
better integrated with parking policy to result in more efficient use of land and recognition of
walking and transit as primary transportation modes downtown. As the Study Area develops and
redevelops, improved downtown corridor transit service can significantly reduce the need for
additional parking and attendant automobile traffic and traffic congestion increases.
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THRIVE: Strengthen Downtown Districts and Urban Centers

L

Strengthen Downtown Districts and Urban Centers. The downtown corridor comprises a “string” of
distinct districts or centers. Each has a unique character; each is only partially realized since
significant redevelopment opportunities remain in each as well:

e The Crown Center/Union Station area contains a mixture of major regional institutions and
attractions, including Union Station, the World War | Museum, Penn Valley Park, the existing
Crown Center and major additions to it now under development including the Sea Life Aquarium
and Legoland Discovery Center, as well as a small amount of housing.

e The Crossroads District is a very urban, but lower-scale mixed use neighborhood, with a lively
mixture of art galleries and arts-related businesses, housing, restaurants and small employers.

e The Sprint Center/Power & Light District is a major attractor, with large and small civic and
cultural facilities and community gathering places, as well as restaurants, retail and
entertainment businesses.

e The downtown core is, as noted above, the historic center of office employment for the region
for both the private and public sectors.

e The River Market district is both an urban residential neighborhood and the venue for the
region’s largest public market, with additional attractions and smaller businesses in the mix as
well.

Support Existing Businesses. The development of a stronger downtown corridor will increase
business activity, which will increase business for existing enterprises, encourage existing businesses
to stay, and attract new business.

Provide Additional Services for Residents. At present, because there are now relatively few
residents in the corridor, there are also relatively few services aimed at residents. The development
of a stronger downtown corridor that attracts more residents will also attract new services for
existing and added residents.

Support Visitor and Tourism Activities. Most of the region’s
convention and tourism assets are in the Study Area. Kansas City’s
existing public transit system is designed around employment, and
additional mobility options are needed to connect convention
facilities, entertainment venues and hotels, which otherwise
require short auto/taxi trips.

Avoid Future Congestion. Auto-based congestion will increase with Bartle Hall Convention Center

the planned residential and employment growth, if it is developed with parking ratios typical for
“urban, but automobile-dependent” development. However, auto-based capacity improvements
involving new right-of-way are impractical due to physical constraints and would be counter-
productive to the downtown goals.

Serve Transit-Dependent Populations. As housing increases in downtown, transit-dependent
populations (including the elderly and those with disabilities) will locate close to accessible

transportation if it is available. Provision of an accessible downtown transit system with level-
boarding service would attract elderly and transit-dependent populations to the central area.

Regional Alternative Analysis: Downtown Corridor
Alternatives Analysis and Locally Preferred Alternative Report
March 2012 Page 2-14



SUSTAIN: Create an Environment that will be Sustainable Over Time.

Downtown planning points to a need to create an environment that will promote long-term sustainable
development, with development patterns that are less automobile-oriented and support environmental
goals. Achieving a more transit-oriented pattern of development as redevelopment occurs will
significantly reduce per capita vehicle miles traveled, the most significant contributor to greenhouse gas
emissions.

2.6 Evaluation Criteria

The evaluation process for this AA study included two levels of screening of alternatives. Tier 1
examined a variety of north-south alignments in downtown Kansas City to determine which alighments
could best serve the transit needs, but was mode-neutral. The Tier 2 screening examined mode (bus and
rail) and alignment (on Main Street and Grand Boulevard) alternatives (the most promising alignments
resulting from the Tier 1 screening).

Both the Tier 1 and the Tier 2 evaluation criteria were developed from the Purpose and Need Statement
and the supporting Goals and Objectives. These were all organized around four themes and project
goals that included:

e Connect: Enhance linkages in downtown Kansas City and improve local circulation

o Develop: Support local and regional economic development goals

e Thrive: Strengthen downtown districts and urban centers

e Sustain: Create an environment that will be sustainable over the long term
The Purpose and Need Statement includes a series of objectives related to each project goal. These
objectives guided the development of a series of evaluation criteria that were used in both the Tier 1
and Tier 2 evaluation processes. The criteria further defined each objective and support evaluation of

the alignments and alternatives against the stated goals in a transparent and understandable manner.
These evaluation criteria, grouped by study goal, are listed in Table 2-1, on the following page.
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Table 2-3: Kansas City Downtown Corridor Evaluation Criteria
for Tier 1 and Tier 2 Evaluation of Alternatives
CONNECT: Enhance Linkages in Downtown Kansas City and Improve Local Circulation

Objective Evaluation Criteria Presentation
elmprove circulation within ~ eAbility to provide “last mile connectivity”  Tier 1
the downtown Corridor eConnections with existing transit eDiscussion of connections with other existing transit services
eImprove transportation system eDiscussion of intermodal connections
options ePotential connections to future services  eDiscussion of potential connections with future services such as regional
(regional rail) rail
eImprove connections eNumber of activity centers served Tier1
between existing eQuality of transit connections between eNumber of activity centers within ¥ mile of proposed alignment and
downtown activity centers activity centers and alignment stations
Tier 2
eNumber of activity centers within ¥4 mile of proposed alignment and
stations
e\Walking times to/from major activity centers
eImprove pedestrian and eQuality of pedestrian and bicycle Tier1
bicycle environment connections eCurrent primary road configuration
ePotential for improvements to eDiscussion of quality of bicycle and pedestrian connections
pedestrian and bicycle infrastructure eQualitative assessment of potential for future improvements
Tier 2

eQuality of bicycle and pedestrian environment and facilities

DEVELOP: Support Local and Regional Economic Development Goals

Objective Evaluation Criteria Presentation

e Support development and o Comparisons of existing economic Tier 1
redevelopment conditions and current growth e Existing conditions and current growth trends:

e Provide catalyst for new trends e Square feet of vacant land within % mile of alignment
development and e Capacity for future growth o Current value of developed and vacant land within % mile of alignment
redevelopment e Economic development potential o Improvement potential of vacant parcels within % mile, including large

parcels
Tier 2

Existing conditions and current growth trends:

Employee, population, and housing growth

Projection of medium term development capacity of alternative
Comparison of maximum projected increases in market value in next 15
years

e Qualitative assessment of downtown real estate market and economic
development potential

e Increase number of e Vacant land suitable for residential Tier 2
downtown residents redevelopment e Qualitative assessment of downtown real estate market and economic
development potential
e Support larger "catalyst" o Significant concentrations of Tier1
development projects vacant and re-developable parcels o Number and acres of large parcels (>1 acre) within % mile of alignment
Tier2

o Qualitative assessment of downtown real estate market and economic
development potential
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THRIVE: Strengthen Downtown Districts and Urban Centers

Objective
e Support existing residential
and employment centers

Evaluation Criteria

e Connections with residential and
employment centers

Presentation
Tier 1
e Population and employment within % mile of alignment
Tier 2
o Population, employment, and households within ¥a mile of stations

e Support visitor and special
event activities

o Proximity to visitor and special
event venues

Tier 1

o Major hotels, hotels room, special event venues, and attendance within ¥4
mile of alignment

Tier 2

o Major hotels, hotels room, special event venues, and attendance within ¥4
mile of stations

e Improve service to transit
dependent populations

o Number of low income and zero-
vehicle households, and the
minority, elderly, and disabled
population with access to high
capacity transit

Tier 1

o Number of low-income and zero-vehicle households within % mile of
alignment

o Minority, elderly, and disabled population within ¥a mile of alignment

Tier 2

o (This criterion was not carried forward as Tier 1 indicated few differences)

e Incorporate public and
stakeholder input

e Strong support/opposition from
affected populations

Tier 1
e Inventory and summary of public comment about individual alignments
Tier 2

Same as Tier 1

SUSTAIN: Create an Environment that Will be Sustainable Over the Long Term

Evaluation Criteria

Presentation

Objective

e Develop cost effective
transit solutions

¢ Improve effectiveness and
efficiency of existing transit
service

e Optimize return on public
investment

o Potential to improve effectiveness
and efficiency of existing transit
service

o Ridership

e Operating costs

o Capital Costs

o User benefits

o Cost-effectiveness

Tier 1

o Ability to provide strong transit spine

Tier 2

Ridership

Operating costs

Capital costs

User benefits

Cost effectiveness:
- Cost per new corridor transit rider
- Cost per hour of user benefits

e Provide reliable transit e Ability to provide dependable Tier 1
service service without gaps o Number of partial and full day street closures
Tier2
e Same as Tier 1
e Convert surface parking to o Surface and structured parking Tier 2

higher value uses

available

o Acres of surface and structured parking within ¥ mile of alignment
o Qualitative assessment of redevelopment potential

e |mpact on utilities and their
potential need for
modification or relocation

o Location, size, and number of utility
lines

o Negative impacts on
communication lines

o Utility impact score
o Alignment ranking from major communication companies

e Provide sustainable
funding for corridor
improvements and
operations

o Potential to attract diverse set of
private and public sector funding

Tier 2
o Description of funding strategies

e Minimize/mitigate impacts
on natural and historic
resources

o |mprove air quality

e Impacts on natural resources
o |mpacts on air quality
o Impacts on historic resources

Tier 2

o Assessment of traffic impacts (positive and negative) on corridor vehicular
travel

o Inventory and assessment of impacts on natural resources within ¥ mile
of each alignment

o Inventory and assessment of impact on historic resources within ¥ mile of
each alignment
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3. Alternatives Considered

3.1 Introduction

As described in Chapter 1, this downtown corridor AA is one of a series of efforts undertaken to examine
improved transit service in the downtown corridor. Most recently, in 2008 and 2009, KCATA conducted
the North-South Alternatives Analysis that examined the development of a regional light rail system that
would have included service through the downtown corridor. That study never selected an LPA because
a proposed sales tax initiative that would have funded the system failed, which made the selection of an
LPA moot. However, that study did develop a short-list of five downtown corridor alighments, all of
which were on existing roadways or short sections of new rights-of-way, and could be used by streetcar,
enhanced bus, or regular bus service.

Typically, Alternatives Analyses such as this consist of the development of a Tier 1 “long-list” of
alternatives that are screened to a short-list of Tier 2 alternatives that are then evaluated in detail.
However, in the case of the alignments identified in the North-South AA, all could be used equally well
by any modes, as could other parallel streets that were raised as potential alignments in the initial
phases of this study. As a result, to take advantage of the earlier work and to expedite the process, the
approach used in this study was to use the Tier 1 screening to shortlist alignments, and then to develop
Tier 2 alternatives that consisted of different combinations of modes and the shortlisted alignments.
Consistent with that approach, this chapter describes the Tier 1 alighnments and the Tier 2 alternatives.

3.2 Tier 1 Alignments

Seven different alignments were identified and evaluated during Tier 1. They consisted of four “bi-
directional” alignments in which service would operate in both directions on the same street, and three
“couplet” alignments in which service would operate northbound along one street, and southbound
along a parallel street. In the case of streetcar service, the couplet alternatives were viewed as a
possible way to expand development-related benefits from one street to two. The seven alighments
evaluated included (see also Figure 3-1 and Figure 3-2):
Bi-directional Alignments

¢ Grand Boulevard

¢ Main Street

¢ Walnut Street

¢ Baltimore Avenue

Couplet Alignments
¢ Grand Boulevard/Walnut Street
¢ Walnut Street/Main Street

¢ Main Street/Baltimore Avenue
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Figure 3-1: Tier 1 Bi-Directional Alignments
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Figure 3-2: Tier 1 Couplet Alignments
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All alignments would run from a northern terminus at 3" Street near Grand Boulevard in the River
Market District” to a southern terminus at Union Station or Crown Center. All alignments would also
serve the heart of downtown, Crossroads, and Crown Center.

Finally, along with each primary alignment were multiple alignment options at the north and south ends.
At the north end, between Admiral Boulevard and 3™ and Grand, three different alignments were
considered, which were Delaware Street, through River Market, and Grand Boulevard. At the south end,
service could terminate at either Union Station or Crown Center. Furthermore, at Crown Center, service
could terminate on Pershing Road or Grand Boulevard.

Alignment 1: Grand Boulevard

Alignment 1 would operate between Union Station or Crown Center east on Pershing Road, and then
between Crown Center and the Financial District via Grand Boulevard. From the Financial District,
service would most likely operate to 3rd and Grand directly via Grand Boulevard or through River
Market (the feasibility of which was investigated during the Tier 2 analysis).

This alignment would serve one of the corridor’s two major streets, as well as the Sprint Center. Grand
Boulevard would bring service closest to the Federal District but farthest from the Convention Center
and Kauffman Center.

Alignment 2: Main Street

Alignment 2 would begin service at either Crown Center or Union Station in the same manner as
Alignment 1. It would then operate directly along Main Street to the Financial District. From the
Financial District, it would operate to 3" and Grand in a manner similar to Alignment 1, via one of three
options:

¢ North on Delaware Street to east on 3™ Street

¢ East on Admiral Boulevard, north on Walnut Street through River Market, and east on 3" Street

¢ East on Admiral Boulevard, north on Walnut Street, east on Missouri Street, and north on Grand
Boulevard

This alignment would operate on the second of the corridor’s two main streets and through the center
of the downtown core. It would split the distance between the Sprint Center and the Convention Center
and Kauffman Center, and directly connect with KCATA’s 10" and Main transit center. However, Main
Street is farther to the west of the Federal District.

Alignment 3: Walnut Street

Alignment 3 would operate between Crown Center or Union Station and River Market primarily along
Walnut Street. If service began at Crown Center, it would operate west on Pershing Road, north on Main

2 Note, however, that if the Regional Rail AA, which is being conducted concurrently with this AA, recommends that regional
commuter rail service operate to the River Market area, then the northern terminus would be extended north along Grand
Boulevard to the railroad tracks to provide connections between the two services.
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Street, and north on Walnut Street to the Financial District. If service began at Union Station, it would
start on Main Street along the side of Union Station near the entrance to The LINK and would operate
north on Main Street to Walnut Street. From the Financial District, service would operate via one of
three alignments:

¢ West on Admiral Boulevard, north on Delaware Street, and east on 3" Street
¢ North on Walnut Street through River Market to east on 3™ Street
¢ North on Walnut Street, east on Missouri Street and north on Grand Boulevard.

This alignment would “split the difference” between Grand Boulevard and Main Street, which are the
corridor’s two primary streets.

Alignment 4: Baltimore Avenue

Alignment 4 would operate mostly along Baltimore Avenue, plus Main Street along its southern and
northern ends. Service would begin at either Crown Center or Union Station in the same manner as
Alignment 2. Then, from Union Station, it would operate north on Main Street, west on 20" Street,
north on Baltimore Avenue, east on 10" Street past the 10" and Main transit center, and then north on
Main Street. From the Financial District, it would operate to 3" and Grand along the same potential
alignments as Alignment 3 Main Street.

This Alignment would provide service along the west side of the corridor, closest to existing residential
neighborhoods, the Convention Center, and the Kauffman Center. However, it would be farthest from
the Federal District and the Sprint Center.

Alignment 5: Grand Boulevard/Walnut Street

Alignment 5 would primarily operate northbound on Grand Boulevard and southbound on Walnut
Street (which would require that Walnut Street be converted to two-way traffic, or that its direction be
reversed from northbound to southbound). Northbound service would operate in the same manner as
Alignment 1 from either Union Station or Crown Center east on Pershing Road, north on Grand
Boulevard to the Financial District, and then through River Market to 3 and Grand.

Southbound service would operate from 3" and Grand either south on Grand Boulevard to west on
Missouri Street to Walnut Street or west on 3" Street to south though River Market to Walnut Street. It
would then operate south on Walnut Street, east on 20" Street, south on Grand Boulevard, and then
along Grand Boulevard and Pershing Road back to its southern terminal.

This couplet alignment would provide similar service as a combination of Alignments 1 and 2, and would
focus service toward the eastern side of the corridor.

Alignment 6: Walnut Street/Main Street

Alignment 6 would primarily operate northbound on Walnut Street and southbound on Main Street.
Northbound service would operate in the same manner as Alignment 2 and southbound service would
operate in the same manner as Alignment 3.
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This couplet alignment would provide similar service as a combination of Alignments 2 and 3, and would
focus service toward the middle of the corridor.

Alignment 7: Main Street/Baltimore Avenue

Alignment 7 would primarily operate northbound on Main Street and southbound on Baltimore Avenue.
Northbound service would operate in the same manner as Alignment 3 and southbound service would
operate in the same manner as Alignment 4.

This couplet alignment would provide similar service as a combination of Alignments 3 and 4, and would
focus service toward the western side of the corridor.

3.3 Tier 2 Alternatives

As described in detail in Section 4.1, the Tier 1 screening process recommended further study of the
Grand Boulevard and Main Street Alignments. For these two alignments, modal alternatives were
further developed and evaluated in the Tier 2 Screening. For the Tier 2 evaluation, the alternatives were
developed as follows:

¢ The Build alternatives examined streetcar service along Grand Boulevard and Main Street. The
examination of streetcar service was the impetus for the study, and financial limitations precluded
the evaluation of more expensive options such as a more extensive light rail system. The two Build
Alternatives—Grand Boulevard Streetcar and Main Street Streetcar—are shown in Figure 3-3.

¢ The No Build alternative, which is consistent with FTA procedures, consisted of existing transit
services plus those improvements that are currently planned for future implementation. Changes
that are planned and would be made in any event are those that are currently being planned as part
of KCATA’s Comprehensive Service Analysis (CSA).

The TSM (enhanced bus) alternatives, which are consistent with FTA procedures, were defined to consist
of lower-cost bus alternatives (when compared to the Streetcar Build alternatives) that would still
produce meaningful service improvements. The TSM alternatives would provide high-quality, or
“Enhanced Bus” service along Grand Boulevard and Main Street. The two TSM Alternatives—Grand
Boulevard Enhanced Bus - and Main Street Enhanced Bus — are shown in Figure 3-4.

Key elements of the alternatives are summarized in Table 3—1 and described in the following sections.
To the greatest extent possible, the Streetcar and Enhanced Bus alternatives were designed to provide
as similar service as possible, while also taking advantage of the unique characteristics of each.
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Figure 3-3: Tier 2 Streetcar Alignments and Station Locations
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Figure 3-4: Tier 2 Enhanced Bus Alignments and Stop Locations
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Table 3-1: Major Features of Tier 2 Alternatives

No-Build

Build: Streetcar
Modern streetcar

TSM: Enhanced Bus

Vehicle  Existngmixof MAXand  Modem steetcar  MAX-sylebuses

Technology  local bus service

MAX-style buses

Stations Existing MAX stations
and local bus stops

Similar to enhanced bus but with
longer shelter and platform
lengths, and on-vehicle ticketing

MAX-like stations and
amenities plus off-vehicle
ticketing

Operations Continuation of existing

Operation on existing streets,

Operation on existing

bus routes with CSA primarily in mixed traffic streets, primarily in mixed
improvements traffic
Station Existing locations only Approximately every two blocks Approximately every two
Locations blocks
Transit Peak period bus lanesin ¢ Bulb outs at some side ¢ Queue jump lanes at
Priority some areas along Main station locations signalized intersections
Street MAX ¢ Limited sections of streetcar &  Limited areas with bus
only operation only lanes
+ Traffic signal priority at some ¢  Traffic signal priority at
intersections some intersections
¢ Separate streetcar signal
phases at some intersections
Roadway Existing traffic ¢ For the Main Street For the Main Street
and Traffic configurations alternative, Main Street alternative, Main Street
Changes maintained (which converted to 2 lanes ineach  converted to 2 lanes in each

includes peak period bus
lanes in some areas)

direction

¢ On both Main and Grand, left
turns prohibited at some
intersections

direction with center left-turn
lane south of the Loop

Source: Nelson\Nygaard, October 2011.

3.4 Overview of Modern Streetcar Service

Modern streetcar service, as the name implies, would consist of rail service provided with modern
streetcars (see Figure 3-5). This service would be similar to light rail service but with the following

differences:

¢ Service would be provided with single-vehicle trains

¢ Service would largely operate in mixed traffic

¢ Stations would be spaced more closely (due to the circulator nature of the service)

¢ Stations would be smaller in scale (largely due to the shorter train length)

However, even with these differences, the basic infrastructure (such as rails, overhead wires, stations,
etc) would be the similar as for light rail. As a result, in the future, light rail service from outer locations

could also operate along the streetcar tracks.
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Figure 3-5: Portland and Seattle Modern Streetcar Service

Source: www.flickr.com/photos/sp8254/2681192785; www.milwaukeeconnector.com/vehicles.html|

Modern Streetcar Vehicles

Modern streetcars are single-unit low-floor vehicles with articulated sections that allow them to
navigate tight turns (see Figure 3-6). They typically carry approximately 30 seated passengers and 100
standing passengers; this configuration is common because most trips are short and standing is often
convenient. They also have interior room for on-board fare vending and bicycles.

Modern streetcars are typically powered by overhead catenary, although some can travel for short
distances using battery power. (New technologies are now under development that would allow for

underground power supply, but there are none in production or operation yet.) The vehicles are
designed for in-street mixed-traffic operation and can also operate in exclusive environments.

Figure 3-6: Modern Streetcar Vehicle (Kinkisharyo AmeriTram and United Streetcar)

Source: Kinkisharyo; Wikipedia
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Streetcar Stations

Streetcar stations are generally of a similar scale as bus stops, with similar length platforms (because the
platforms do not need to extend the full length of the vehicles) and facilities. As illustrated in Figure 3-7,
Portland’s streetcar stops are relatively basic, and Tacoma’s are more elaborate. For this study, it is
assumed that facilities for both streetcar and enhanced bus services would be similar to KCATA’s MAX
station facilities (as illustrated below in the Enhanced Bus section).

Figure 3-7: Portland Bulb-Out Station and Tacoma Side Platform Station

Sources: Light Rail Now; Transportation Choices Blog (http://www.lightrailnow.org/news/n 000007.htm )

The layout and design of a individual stations would be dependent on a number of factors including:

¢ The location of the stop in the roadway (curbside or median)
¢ The location of the stop with respect to an intersection (near or far-side)

¢ The dimensions and configuration of the streetcar vehicle, including presence of doors and ADA
boarding locations

¢ The availability of space (including sidewalk) behind the street curbs and within the right of way
¢ Station facilities

¢ The presence or absence of on-street parking at the site of the stop

¢ Americans with Disabilities Act (ADA) Standards for Accessible Design

¢ State/local codes and regulations

Minimum platform lengths will need to match the low-floor boarding area from the first door to the last
door. The length can vary among streetcar manufacturers, but most stations require 60 to 70 feet of
length. Curbside stations require about eight feet of width and bi-directional median stations require
about 10 feet of width. For curbside stations, that width can be provided through curb bulb-outs or
through use of the sidewalk. Platform heights are typically 14 inches.
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Streetcar Operations

Streetcar service would operate in mixed-traffic in nearly all areas. Exceptions would be at the two
terminals along Pershing Road and the terminal stub at 3rd and Grand in the River Market. As described
in more detail in the description of individual alternatives, depending upon the alternative and street
segment, streetcar service would be either curb or center running.

Stop Locations

Stops would be located approximately every two blocks, at the approximate locations presented below
in the description of the individual alternatives.

Transit Priority

Three different types of transit priority could be used:

¢ Exclusive rights-of-ways at the terminal locations (on Pershing Road and 3" and Grand).

¢ Transit signal priority at key intersections. Signal priority could be used to hold lights green for
approaching streetcars and shorten red times for streetcars stopped at intersections. Signal priority
locations that could be used have not yet been defined. These would be defined as the design is
advanced.

¢ Separate signal phases at intersections where streetcars would need to operate across general
traffic lanes.

Fare Collection

Streetcar fare collection could be via ticket purchases from ticket machines on the Streetcar Vehicles or
at the stations; or a free fare system could be used. Typical onboard ticket vending machines and
validators are shown on Figure 3-8).

Figure 3-8: On-Board Ticket Vending Machine and Fare Validator

Ticket Validator

~

Ticket Vending Machine

Source: Wikipedia (http://en.wikipedia.org/wiki/Automated Fare Collection System)
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3.5 Overview of Enhanced Bus Service

Enhanced Bus service would consist of high-quality bus service that would provide similar service as
Streetcar service. Its physical attributes would be very similar to existing Main Street and Troost MAX
service, but it would serve short trips within the downtown corridor. In summary:

¢ Service would be provided with Diesel-Electric Hybrid BRT buses.

¢ Stations would be similar to Main Street and Troost MAX stations.

¢ Stations would be spaced approximately every two blocks.

Enhanced Bus Vehicles

Enhanced Bus service could use a similar vehicle as KCATA’s new Troost BRT service, which are 42-foot
hybrid diesel-electric BRT vehicles (see Figure 3-9).

Figure 3-9: KCATA MAX Hybrid BRT Vehicle

Source: KCATA; Gillig

Stations

Enhanced Bus stations would be similar to KCATA’s MAX station facilities (see Figure 3-10). These
stations have attractive shelters, seating, pillars that make the station easy to locate and identify, and
real-time passenger information.
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Figure 3-10: Main Street and Troost MAX Stations

Source: KCATA

Enhanced Bus Operations

With limited exceptions (as described in the description of the individual alternatives) Enhanced Bus
service would operate in mixed-traffic.

Station Locations

Stations would be located approximately every two blocks, at the approximate locations described
below in the description of the individual alternatives.

Transit Priority

Two different types of transit priority could be used for the downtown corridor transit options:

¢ Queue jump lanes at signalized intersections to reduce signal-related delays would include special
lanes that allow buses to bypass congested intersections. As illustrated in Figure 3-11, they can allow
buses to use curbside lanes, including right turn lanes, to bypass congestion in general traffic lanes.
Queue jump lanes can also be used in conjunction with transit signal priority through which buses
are given a green light slightly before the general traffic lanes.

¢ Transit signal priority at key intersections (similar intersections as with streetcar service). Signal

priority would hold lights green for approaching vehicles and shorten red times for vehicles stopped
at intersections.
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Figure 3-11: Queue Jump Lane Example

Source: Valley Transit Authority BRT Service Design Guidelines

Fare Collection

Since buses do not have the same amount of interior room as streetcars, and to avoid boarding delays,

passengers would purchase tickets from ticket vending machines located at the stations rather than as
they board the bus (see Figure 3-12).

Figure 3-12: Typical Off-Vehicle Vending Machines: Everett, WA and the Bronx, NY

Ticket Vending Machine %

Source: Community Transit (Flyertalk.co )
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3.6 Description of Tier 2 Alternatives

3.6.1 No Build Alternative

KCATA currently operates 12 north-south routes between Crown Center and the Financial District with
the highest quality and most frequent service provided by Main Street MAX. Main Street MAX mostly
operates on Main Street but also deviates off Main Street to provide service directly to the Convention
Center and east-west service through the Financial and Government Districts. Other north-south
services are concentrated on Main Street, Walnut Street, and Grand Boulevard. Johnson County Transit
also operates bus service on various streets in the study area.

Johnson County Transit (The Jo) provides eleven commuter Figure 3-13: Johnson County Transit
routes from various origins to Downtown Kansas City, Missouri, Routes in downtown Kansas City
as shown in Figure 3-13. Once they reach the downtown area,

those routes travel along four different alignments. All Johnson

County Transit routes approach from the south on I-35. Three of

the four alignments use Main Street as a major north-south

spine through the downtown area.

As can be seen in Figure 3-14 and Table 3—-2, KCATA’s current
downtown services are complex; KCATA is working to better
rationalize the service. KCATA is currently completing a
Comprehensive Service Analysis of all of its Kansas City, Missouri
routes, and that study is expected to produce improvements to
most KCMO bus services. In some cases, these improvements
may result in the consolidation of some services between Crown
Center and the Financial District, including Route 57 South Oak,
which is the local service counterpart to Main Street MAX, with
Main Street MAX in order to provide more frequent midday and
evening Main Street MAX service. The specific changes that are
being considered as part of the Comprehensive Service Analysis
are still being determined and will not be finalized until early
2012.
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Figure 3-14: Map of Existing KCATA Downtown Corridor Bus Service
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Table 3-2: Existing KCATA Bus Routes Serving Crown Center and Downtown Kansas City

Routing into Destination in Frequency
Route Name/Number Downtown Downtown KCMO Peak Base
Main Street MAX Main 3d/Grand Park and Ride 10 15
Route 57 South Oak Walnut/Main 3d/Grand Park and Ride 30 60
Route 53 Armour-Swope Park Grand Admiral/McGee 15-30 30-60
Route 54 Armour-Paseo Grand Admiral/McGee 15-30 30-60
Route 28 Blue Ridge Grand 8t/Main 20* 40
Route 51 Broadway Grand/Main 10/Main 20-30 45
Route 55 Rockhill Grand/Oak Admiral/McGee 3 trips*
Route 69X Liberty Express Grand AM/Walnut PM 8h/Walnut 2 trips*
Route 142 North Oak Walnut inbound Grand/Admiral 20 60

Grand outbound

Route 152 Lee’s Summit Raytown Grand 10%/Main 4 trips*
Route 170 Blue Springs Express Grand Grand/10th 4 trips*
Route 471 71 Highway Express Grand Pershing/Grand 5 trips*

Notes: *Southbound only; ** Peak direction and peak hour only

3.6.2

Grand Boulevard Streetcar Alternative

As illustrated in Figure 3-3, and for the purpose of the Tier 2 analysis, the Grand Boulevard Streetcar
Alternative transit service would operate from Crown Center to River Market along Pershing Road and
Grand Boulevard. In combination with the streetcar elements described above, key features of this

alternative would include:

Alignment/Operations: From south to north, two-way streetcar service would operate within a single
stub end track along Pershing Road. Between Pershing Road and I-70, streetcar service would operate in
the center lanes of Grand Boulevard. Between I-70 and 3™ and Grand, streetcar service would operate
within the single lane of travel in each direction.

Stations: Stations would be spaced approximately every two blocks as show in Table 3-3.

Table 3-3: Grand Boulevard Streetcar Alternative Potential Station Locations

Station Location

Union Station Pershing at Grand
Crown Center Grand at Pershing
Crossroads South Grand at 20th
Crossroads Grand at 18th
Crossroads North Grand at 16th
Sprint Center/Power & Light Grand at 13th
Government District Grand at 11th
North Loop Grand at 9th
River Market Grand at 5th

3rd & Grand Grand at 3rd
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Service Levels: For the Tier 2 analysis, it was assumed that the Grand Boulevard streetcar service would
operate seven days a week, with service from 6:00 am to 12:00 midnight Monday through Thursday,
from 6:00 am to 2:00 am on Fridays and Saturdays, and from 8:00 am to 9:00 pm on Sundays (see Table
3-4). Service would operate every 10 minutes except on weekdays after 9:00 pm and on Sundays, when
it would operate every 20 minutes.

Table 3-4: Grand Boulevard Streetcar Alternative Span of Service and Frequencies

Day / Service Hours Service Frequency (minutes)
Monday - Thursday
6am-9pm 10
9 pm - 12 pm 20
Friday and Saturday
6am-2am 10
Sundays
8am-9pm 20

Transit Priority: Two types of transit priority could be used to speed up the service. These could
include:

¢ Transit signal priority at key intersections (locations have not yet been determined).

¢ Exclusive streetcar-only phases at intersections where streetcar service at the terminals where
streetcars would enter and exit from general purpose travel lanes.

Transit Integration: With streetcar service on Grand Boulevard, changes would be made to KCATA’s
downtown services to operate east-west service past or close to streetcar stations. In addition, to the
extent possible, north-south routes would also be reconfigured to provide connections with streetcar
service. However, KCATA’s 10" and Main Transit Plaza would remain the primary downtown transit
center, and thus connections with all routes would not be possible.

3.6.3 Main Street Streetcar Alternative

As illustrated in Figure 3-3, and for the purpose of the Tier 2 analysis, the Main Street Streetcar
Alternative transit service would operate from Crown Center to River Market via Pershing Road, Main
Street, 5" Street, and Grand Boulevard.

Alignment/Operations: With only limited exceptions, Main Street streetcar service would operate in
mixed-traffic. Those exceptions would be short streetcar-only segments at the southern terminal along
Pershing Road and in and out of the 3™ and Grand terminal in River Market. Along Main Street between
Pershing Road and Truman Road, service could operate in the center lanes with center platforms in
order to preserve parking—during off-peak periods or possibly all day—in the curb lanes. North of Truman
Road, where parking is generally prohibited, service could operate in the curb lanes with stations
located on the sidewalks. On 5" Street and Grand Boulevard in River Market, service could operate
within the single travel lane with stations located on bulb-outs from the sidewalk.

Station Locations: As with Grand Boulevard streetcar service, stations would be spaced approximately
every two blocks at the locations listed in Table 3-5.
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Table 3-5: Main Street Streetcar Alternative Potential Station Locations

Station Location

Crown Center Pershing at Grand
Union Station Main beneath The Link
Freighthouse Main at 20th
Crossroads Main at 18th
Kauffman Center Main at 16th
Convention Center/Power & Light Main at Truman
Financial District South Main at 12th
Financial District Main at 10th
North Loop Main at 8th

River Market West 5th Street at Main
City Market 5th at Walnut

3rd and Grand Grand at 3rd

Service Levels: For the Tier 2 analysis, it was assumed that the Main Street streetcar service would
operate seven days a week, with service from 6:00 am to 12:00 midnight Monday through Thursday,
from 6:00 am to 2:00 am on Fridays and Saturdays, and from 8:00 am to 9:00 pm on Sundays. However,
whereas Grand Boulevard would operate every 10 or 20 minutes, Main Street streetcar service would
operate every 11 or 22 minutes (see Table 3—-6). This is because the Main Street alignment would be
slightly longer, and in order to keep the peak streetcar vehicle requirements at three, it would be
necessary to operate at slightly longer headways.?

Service would operate every 11 minutes except on weekdays after 9:00 pm and on Sundays, when it
would operate every 22 minutes.

Table 3-6: Main Street Streetcar Alternative Span of Service and Frequencies

Service Frequency (minutes)

Monday - Thursday

6 AM - 9 PM 11

9PM-12PM 22
Friday and Saturday

6 AM - 2 AM 11
Sundays

8 AM - 9 PM 22

Traffic and Parking Changes: Two types of changes would likely be made with streetcar service:

¢ South of 14™ Street, where service would operate in the median lanes south of 14t Street, left turns
would be prohibited at intersections with center stations.

3 Note, however, that the operating plans that were developed as part of this study were designed to be conservative, and as
part of the design of the project, it may be possible to determine additional transit priority measures that would speed service
sufficiently to operate service at 10 and 20 minute headways.
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¢ Between 14" Street and 9" Street, where service would operate in the curb lane, on-street parking
would be eliminated.

Transit Priority: Three different types of transit priority would be used to speed streetcar service. These
would include:

¢ The dedicated streetcar segments at the terminals (as described above).
¢ Transit signal priority at key intersections.

¢ Separate signal phases at intersections where streetcars would need to operate across general
traffic lanes.

Transit Integration: With streetcar service on Main Street, it was assumed for analysis purposes that
Main Street MAX would be relocated from Main Street to Grand Boulevard. This assumption would
provide premium service on both of the corridor’s primary arterials. In addition, changes would be made
to operate east-west service past or close to streetcar stations. Changes would also be made to north-
south routes to provide connections with streetcar service. Many of these connections would be
provided at KCATA’s 10" and Main Transit Plaza, which would be directly served by Main Street
streetcar service.

3.6.4 Grand Boulevard Enhanced Bus Service Alternative
As was illustrated in Figure 3-4, the Grand Boulevard Enhanced Bus service was assumed to operate
from Crown Center to River Market via Pershing Road and Grand Boulevard.

Alignment/Operations: Grand Boulevard enhanced bus service would operate along the same
alignment as Grand Boulevard streetcar service. One exception would be that enhanced bus service
would start at the front door of Union Station rather than Pershing Road at Main Street. This would be
because there would be no additional cost for the more direct service, as this outer loop would be the
most efficient bus turnaround.

In terms of operations, and from south to north, service would operate in mixed-traffic south of the
Loop, but with queue jump lanes at most signalized intersections to avoid delays. Within the Loop,
service would operate in curbside exclusive bus lanes during peak periods, and in mixed-traffic during
off-peak periods. North of the Loop, service would operate in mixed-traffic with queue jump lanes at key
intersections.

Station Locations: Stations would be at the same locations as with Grand Boulevard (as described
above) except that the southern terminal would be located directly in front of Union Station instead of
on Pershing Street at Main Street.

Service Levels: Grand Boulevard enhanced bus service would operate every 10 to 20 minutes, seven
days a week, in the same manner as Grand Boulevard streetcar service.

Transit Priority: Three types of transit priority would be used to speed service. These would include:

¢ Queue jump lanes at signalized intersections north and south of the Loop.

¢ Peak period exclusive bus lanes within the Loop.
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¢ Transit signal priority at key intersections.

Roadway and Parking Changes: Enhanced bus service would operate in the right hand general traffic
lanes, but with queue jump lanes at signalized intersections. Some on-street parking would be
eliminated to develop the queue jump lanes.

Transit Integration: As with streetcar service on Grand Boulevard, changes would be made to KCATA’s
downtown services to operate east-west service past or close to enhanced bus stations. In addition, to
the extent possible, north-south routes would also be reconfigured to provide connections with the
service. However, KCATA’s 10" and Main Transit Plaza would remain the primary downtown transit
center, and thus direct connections with all routes would not be possible.

3.6.5 Main Street Enhanced Bus Service Alternative
As was illustrated in Figure 3-4, for purposes of the Tier 2 evaluation the Grand Boulevard Enhanced Bus
service was assumed to operate from Union Station to River Market primarily along Main Street.

Alignment/Operations: South of the downtown loop, service would operate in mixed-traffic, but with
queue jump lanes at most signalized intersections to avoid delays. Within the Loop, service would
operate in curbside exclusive bus lanes during peak periods and in mixed-traffic during off-peak periods.
North of the Loop, service would operate in mixed-traffic with queue jump lanes at key intersections.

Stations: Station would be located at the same locations as with Main Street streetcar service (as
described above).

Service Levels: Main Street enhanced bus service would operate every 10 to 20 minutes, seven days a
week, in the same manner as Grand Boulevard streetcar or enhanced bus service. Note that this would
be slightly more frequent than the 11- and 22-minute headways that would be associated with streetcar
service on Main Street.

Transit Priority: As with enhanced bus service on Grand Boulevard, three types of transit priority would
be used to speed service. These would include:

¢ Queue jump lanes at signalized intersections north and south of the Loop.
¢ Peak period exclusive bus lanes within the Loop.
¢ Transit signal priority at key intersections.

Roadway and Parking Changes: With enhanced bus service on Main Street, between Walnut Street and
the Loop, the traffic configuration could be revised to two lanes in each direction with a middle left turn
lane. The curb lanes could be used for parking and queue jump lanes on an all-day basis or only during
off-peak periods. In areas where on-street parking is permitted, the development of queue jump lanes
would eliminate some parking. Within the Loop, in most areas, the right-hand lanes would be used as
dedicated bus lanes during peak periods, and for general traffic and/or parking during off-peak periods.

Transit Integration: The same local transit service changes would be made with enhanced bus service
on Main Street as with streetcar service. As described above, the most significant change would be to
shift Main Street MAX to Grand Boulevard.
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4. Evaluation of the Alternatives
4.1 Evaluation Process Approach and Overview

4.1.1 Evaluation Methods

Consistent with FTA guidance, this Kansas City Downtown Corridor Study has followed a multi-step
process to evaluate all reasonable service development options. In summary, this process consisted of:

¢ Identifying the range of potentially promising alignments (Tier 1 Alignments)

¢ Screening the Tier 1 alignments into a short-list of alignments and adding modal alternatives (Tier 2
Alternatives) for more detailed evaluation

¢ Conducting a detailed evaluation of the Tier 2 Alternatives
¢ Selecting a LPA based on the results of the detailed evaluation

In Kansas City, all of the downtown corridor transit mode alternatives could operate within the existing
roadways; therefore, any potential roadway alignment could be used by modern streetcar or any form
of enhanced bus service. As a result, in order to expedite the screening process, the study used a
process in which the Tier 1 screening focused on selecting a short-list of alignment alternatives.” Once
the preferred alignments were selected, the Tier 2 screening evaluated the different service alternatives
— Build (streetcar), TSM (enhanced bus) and No Build — that would potentially operate along those
alignments.

In both the Tier 1 and the Tier 2 screening and evaluation processes, the study alternatives were
evaluated against the evaluation criteria that were developed based on the Goals and Objectives and
the Purpose and Need Statement as defined in Chapter 2, and were organized around four themes and
project goals, as follows:

¢ Connect: Enhance linkages in downtown Kansas City and improve local circulation
¢ Develop: Support local and regional economic development goals
¢ Thrive: Strengthen downtown districts and urban centers

¢ Sustain: Create an environment that will be sustainable over the long term

The Purpose and Need Statement lists a series of objectives under each project goal (see Chapter 2).
These objectives, in turn, guided the development of the evaluation criteria that would be used in both
the Tier 1 and Tier 2 evaluations. The evaluation criteria were developed to further define each
objective and support evaluation of the alighments against the stated goals in a transparent and
understandable manner. The evaluation criteria, grouped by study goal, are listed in Table 2-3.

4 . . S -
Note that this process was recently accepted by FTA for the Providence Core Connector Study, which is examining the
development of streetcar service in Providence, Rl, and is very similar to this study.
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4.1.2 Tier 1 Screening

As noted above, the downtown corridor transit service alternatives were developed to operate within
existing roadways, and all potential alignments could be used by streetcar or any form of enhanced bus
service. Therefore, the Tier 1 screening focused on identifying a list of promising alighments and then
evaluating and narrowing the list to a short-list of alignments, rather than on combinations of
alignments and modes.

As noted in Chapter 2 and presented in Table 2-3, the screening criteria included a wide variety of
qualitative and quantitative measures that were examined at varying levels of detail. Each alignment
was measured against the individual criterion in terms of in terms of relative ratings of “Best”, “Good”,
and “Fair.” The ratings reflected relative, rather than absolute, scores; consequently, alignment ratings
can only be interpreted relative to the other alternatives. Additionally, because the alternatives are
physically located close to each other, the differences between alternatives were often subtle.
Consequently, in some cases, more than one alternative received a “Best” rating and in other cases,
none of the alternatives received a “Best” rating. Likewise, when there were no discernible differences
between alternatives, each alternative received the same rating.

4.1.3 Tier 2 Evaluation

Once the seven alighments were narrowed to two, the Tier 2 alternatives were developed. These
alternatives included “Build”, Transportation System Management (TSM), and “No-Build” alternatives.
For this study, the Build alternatives consisted of streetcar service along each alignment; the TSM
alternatives consisted of enhanced bus service along each alignment; and the No-Build alternative
consisted of current services and currently programmed improvements.

Chapter 3 provides more a more detailed description of the Tier 2 Alternatives. The Tier 2 evaluation
required that the Build and TSM alternatives be more fully developed in terms of:

¢ Station Locations: More specific station locations were determined using existing transit ridership
and land-use data, together with typical stop spacing practices.

¢ Operating Plans and Costs: Conceptual operating scenarios were developed for how the downtown
corridor service would operate on each of the candidate corridors by mode. Conceptual operating
plans also supported other aspects of the evaluation process such as system operating costs,
ridership and potential system benefits.

¢ Conceptual Engineering: The study team assessed how the downtown corridor could be developed
in each of the candidate corridors and modes. The engineering and design assumptions were
developed in sufficient detail to support accurate capital cost estimates, right-of-way requirements,
and operating procedures and facility design. The engineering estimates were produced at a
conceptual level in order to identify fatal flaw and order-of-magnitude impacts or benefits. Cost
estimates were developed employing industry standard unit cost measurements.

¢ Capital Costs: The study team built on the conceptual engineering design analysis to create an
estimate of the capital costs associated with development of each of the selected alternatives.
Capital cost estimates were developed using quantities and technology definitions in accordance
with the FTA standardized cost categories.
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¢ Ridership, Transit System User Benefits and Cost Effectiveness: Using the station locations and
conceptual operating plans, the study team developed ridership forecasts for each candidate
corridor and operating mode. These ridership estimates were also used to determine transit system
user benefits and cost-effectiveness measures.

¢ Transportation Impacts: The study team assessed how the potential alternatives would affect
downtown traffic and transportation infrastructure, such as traffic circulation, parking, and bicycle
and pedestrian systems.

¢ Utility Coordination: The study team assessed the unknowns and risks associated with subsurface
utilities by looking for conflicts with existing utilities.

¢ NEPA Compliance: The team conducted evaluations to identify any significant potential impacts on
the environment and historic resources

¢ Funding Potential: The study team identified potential funding strategies, and evaluated whether
certain alternatives may be more easily fundable than others.

Consistent with the Tier 1 screening, the Tier 2 evaluation criteria reflected project goals and objectives,
and included a combination of qualitative and quantitative evaluation criteria. In many cases, the Tier 2
evaluation criteria were the same or similar to the Tier 1 evaluation criteria, but in many cases,
additional criteria were used (for example, ridership, operating and capital costs, cost-effectiveness, and
impacts on natural and historic resources and the environment). In nearly all cases, the Tier 2 evaluation
considered the criteria in more detailed than the Tier 1 screening. The Tier 2 evaluation criteria are also
summarized in Table 2-3.

4.2 Tier 1 Screening Results>

The Tier 1 alignments were evaluated against 13 evaluation criteria, as shown in Table 2-3. Conducting
the evaluation process required defining a number of assumptions. Among the most critical of these was
determining the influence (or capture) area associated with each alighment. For the analysis, locations
were considered to be directly served by the alternative if they were within a five-minute walk, or one-
guarter mile from the transit alternative.

For the bi-directional alternatives, setting a %-mile walking buffer is straightforward and covered all
areas within % mile of the alignment. For the couplet alternatives, however, the influence area was
defined as the area within a % mile from both legs of the couplet. This assumption means that the
walking distance to and from the couplets would be smaller than for the bi-directional alternatives. The
reasoning behind this assumption is that both legs of the couplet must be within % mile of the activity
center to be considered within walking distance.

The one exception to the above %-mile assumption was for development impacts. In this case, the %-
mile buffer was defined more broadly. Couplets operate on two parallel streets; instead of requiring
both legs of the alignment to be within a % buffer, based on the consensus of the Partnership team, the

> The Results of the Tier 1 Screening are detailed in the Tier 1 Screening Results Technical Memorandum,
prepared by Nelson Nygaard in August 2011.
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influence area was defined as within % of mile of each leg. As a result, the influence area for
development impacts is larger. This reflects assumptions that development potential is not absolutely
tied to walking distance, and being close to the alighnment, even if it operates only in one direction, is
sufficient to encourage development.

Note that for the Tier 1 screening, no buffer was used at the northern end of the alignments (the area
around City Market) because the routings through that area had not yet been determined, and any of
the “mainline” alignments could use multiple routes through the City Market area. On the southern end,
the buffer was based on the end point of the alignment without any assumption regarding a potential
spur along Pershing Road.

Overall, the seven alignments had different strengths and weaknesses, but each option offered potential
as a viable downtown corridor. The most significant differences were in terms of improving
transportation linkages, supporting existing activity centers and strengthening development potential; in
these areas, Grand Boulevard and Main Street performed the best as shown in the summary analysis on
Table 4-1.

Major findings from the Tier 1 Screening process include:

¢ Overall, bi-directional alighnments scored higher than the couplets:

e With service on two separate streets, couplets have less intuitive service design because riders
would board and alight from the service in different locations. This service design also creates
relatively confusing interfaces with bus services, especially with east-west connections operating
on one-way streets. Consequently, the couplets are less effective at improving transportation
options.

e Walking distances to/from the couplet alternatives are shorter than those of some of the bi-
directional options and thus these alignments were less accessible to/from Downtown Kansas
City activity areas.

e Because the couplet alignments affect two streets, they have increased impacts on utility
systems.

e Finally, results from initial stakeholder meetings and a public workshop suggested that the
couplet alternatives are less attractive to stakeholders and members of the public.

¢ Animportant exception to the above would be the ability to support development and
redevelopment. Because couplets operate on two streets, the alignments would influence a larger
area in downtown Kansas City and thus have a greater potential to support development. Only the
Main Street bi-directional alternative rated as strongly in terms of development and redevelopment
potential.

¢ There would be little difference among the alignments in terms of increasing the number of
residents in downtown Kansas City, thus none received a Best rating. This finding reflects the fact
that downtown Kansas City is currently heavily oriented toward employment, with jobs
outnumbering residents 10 to 1. Downtown corridor service could help support residential
development; this criterion was evaluated more closely in the Tier 2 evaluation.
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¢ Initial screening of the alternatives included the ability of the service to improve transit service to
transit-dependent populations (i.e., low income or zero vehicle household, individuals with a
disability, individuals aged 65+ or minority individuals). The analysis found that because the number
of people living in the downtown corridor is small, the number of transit dependent individuals is
likewise small. There was no difference among the alternatives, thus this screening criterion was not
carried forward.

Additional detail on these findings is presented in the following sections.

4.2.1 Alignment 1: Grand Boulevard

Grand Boulevard was one of the two alternatives that received a greater number of “Best” ratings. Two
of the “Best” ratings were associated with providing connections to downtown activity centers and
access to employment and residential areas. While several of the alignments would offer access to many
of downtown Kansas City’s primary activity centers (Sprint Center, Power and Light District, Crown
Center, Union Station, Convention Center), Grand Boulevard is the only alternative that would be
directly accessible to/from the Government District, a major employment center. As a result, the Grand
Boulevard alignment directly serves the greatest number of jobs. Grand Boulevard would also have
fewer and less significant utility impacts. Finally, there are several surface parking lots along Grand
Boulevard; thus, Grand Boulevard rated well in terms of offering potential to reduce the amount of
surface parking.

4.2.2 Alignment 2: Main Street

Main Street received five Best ratings, primarily due to Main Street’s strategic location in the center of
downtown Kansas City, which makes it accessible to visitor and special event activities as well as most of
downtown Kansas City’s major activity centers. Main Street also rated well in terms of improving
circulation in downtown, because it is located adjacent to the 10th and Main Transit Plaza, currently
Kansas City’s largest and most comfortable transfer location. In addition, Main Street also offers
potential in terms of development and redevelopment impacts, and the alignment is a higher value
corridor: thus new development also has potential to achieve high values. Finally, Main Street is the
alignment most preferred by members of the public and stakeholders. Public comment largely echoes
other findings associated with Main Street being in the heart of downtown Kansas City and equidistant
from most major activities.

4.2.3 Alignment 3: Walnut Street

Walnut Street generally performed well, but lacked a compelling reason to keep the alighment under
consideration. Its strengths were that it is well positioned in downtown Kansas City in terms of access to
existing employment, activity centers, and visitor attractions. However, Walnut Street is not a primary
commercial corridor and consequently, tends to provide “back door” rather than “front door” access to
some of downtown’s major buildings and attractions. In addition, because Walnut Street is not a
primary commercial corridor, the development of new transit services on Walnut Street could
potentially dilute rather than strengthen the existing transit network. It also has less compelling
potential development impacts with fewer vacant parcels and fewer larger sized parcels.

4.2.4 Alignment 4: Baltimore Avenue

Baltimore Avenue, like Walnut Street, performed well in the Tier 1 screening criteria process overall, but
without exceptional performance in any of the criteria. Baltimore Avenue’s strengths included a fairly
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strategic location in Kansas City with access to many of the downtown’s activity centers, and visitor
attractions. The corridor also offers a relatively better location with respect to existing residential
development and, consequently the best potential to encourage future residential development.

However, a challenge associated with a Baltimore Avenue alignment is its distance from the
Government District, the downtown’s highest concentration of employment. Also, like Walnut Street,
Baltimore Avenue is not a primary commercial corridor and tends to provide “back door” rather than
“front door” access, and new transit services could potentially dilute rather than strengthen the existing
transit network.

4.2.5 Alignment 5: Grand Boulevard and Walnut Street Couplet

The Grand Boulevard/Walnut Street couplet alignment produced mixed results in the Tier 1 screening.
Both streets are well positioned, such that the couplet provides access to downtown employment and
population, although less than the bi-directional option on Grand Boulevard. The Grand/Walnut couplet
also ranked high in terms of potential to support development and reduce the amount of surface
parking downtown. The high ranking largely reflects the couplet design, which encompasses a larger
area that could be positively influenced for development through improved transportation
infrastructure.

Most of the challenges associated with the Grand Boulevard and Walnut Street couplet alighment
reflect challenges inherent to a couplet design. Operating service on two streets is a less intuitive service
design (i.e. boarding on street and alighting on another). The impact of the service designh would affect
not only future corridor service, but also existing and future bus service. As a result, transit benefits
would be relatively more diluted when compared with the other alignments. Couplets also have
increased impacts on the utility system because they require construction and operations on two streets
rather than one.

4.2.6 Alignment 6: Main Street and Walnut Street Couplet

A Main and Walnut Street couplet rated well in terms of access to/from downtown’s major activity
centers as well as several of the visitor and special event activities. Like the other couplets, the
Main/Walnut alignment also offered stronger potential to support development and redevelopment
because it would influence a larger area. The couplet also would have few issues with service reliability
associated with street closures.

Consistent with other couplet designs, the Main/Walnut couplet creates a less intuitive service design;
however, the Main/Walnut couplet would serve the 10th and Main Transit Plaza and thus would
partially help strengthen the existing downtown transit resources (although to a lesser extent than the
bi-directional alighment on Main Street). Lastly, couplets have increased impacts on the utility system
because they require construction and operations on two streets rather than one.

4.2.7 Alignment 7: Main Street and Baltimore Avenue Couplet

The Main Street and Baltimore Avenue couplet alignment received a best rating for its ability to support
development and redevelopment. This best rating reflected a larger influence area that includes a fairly
large number of vacant parcels along the couplet corridors. The location of the couplet along Main
Street and Baltimore Avenue also means that the alignment would be within walking distance of a large
number of activity centers and visitor attractions.
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Table 4-1: Tier 1 Screening Summary Matrix

D1.

C2. C3. Developme T1. T3. S1A. S2.
©il, Activity Bicycle & nt & Re- D2. D3. Residential & T2. Visitor & Public & Transit S1B. Surface S3.
Downtown Center Pedestrian developmen Downtown New Catalyst Employment Special Stakeholder Efficiency & Reliable Parking Utility -
Alternative Circulation Connections Connections t Residents Projects Support Events Input Effectiveness Service Reduction Impacts - -

Walnut

o

Baltimore

Conclusions: Alternative 2 (Main Street) is the highest rated alignment after considering all objectives. It received the greatest number of "Best" ratings and a high number of "Good" ratings. This is mainly a result of Main
Street's connections with downtown activity centers, special event venues, and transportation options, as well as its potential for development/redevelopment. Alternative 1 (Grand Boulevard) is second due to one fewer
“Best” rating and a few more "Fair" ratings. Grand Boulevard has good connections to employment centers and other activity centers, and has the best pedestrian and bicycle environment, but it doesn't support visitor and
special event activies as well as other alternatives. The reliability of transit service along Grand Boulevard also rates lower than other options. In general, the bi-directional alignments rate higher than the couplet ones,
primariliy due to the smaller service area that reduces the number of transit and activity center connections. Service would also be less intuitive with the couplet alignments, and interactions with the local bus service would
have to be carefully considered.

Notes: Walking distance analyses for the couplet alignments considers the area that can be reached by both the northbound and southbound trips, while development impact analyses for the couplets considers the area
that can be reached by either the northbound or southbound trips.
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Some of the challenges associated with the Main/Baltimore couplet are associated with the less intuitive
service design and the relative impact on the downtown transit network. As a result, as compared with
other alternatives, especially the bi-directional ones, the Main/Baltimore couplet is less supportive of
efficient and effective transportation options in downtown. Also, as mentioned, couplet alignments had
more utility impacts as compared with bi-directional options due to operations on two streets.

4.3 Tier 2 Evaluation Results®
Building on the Tier 1 Screening of Alignments, the Tier 2 evaluation examined five alternatives which
included a No Build Alternative and two modal technology alternatives (Enhanced Bus and Modern
Streetcar) operating on the two Alignments that were forwarded from Tier 1 for further screening
(Grand Boulevard and Main Street). The Tier 2 Alternatives are described in more detail in section 3.3
and include the following:

No Build

¢ Base Case/No-Build

Build/Streetcar

¢ Grand Boulevard Streetcar Alternative

¢ Main Street Streetcar Alternative

TSM/Enhanced Bus

¢ Grand Boulevard Enhanced Bus Alternative

¢ Main Street Enhanced Bus Alternative

The five alternatives were evaluated against the criteria described in Table 2-3 with results
presented below in terms of the project’s major themes: Connect, Develop, Thrive and Sustain.

4.3.1 CONNECT: Enhance Linkages in Downtown Kansas City and Improve
Local Circulation

Enhancing transportation connections and improving local circulation is a key objective of the
downtown corridor study. In the Tier 2 evaluation, the “Connect” goal was evaluated according to each
alternative’s ability to:

¢ Provide quality connections between existing downtown activity centers and connections to other
transit resources

¢ Support pedestrian and bicycle travel

® The results of the Tier 2 Screening Analysis are documented in more detail in the Tier 2 Screening
Analysis Technical Memorandum, prepared by Nelson Nygaard in October 2011.
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These criteria revealed no differences between modes, but a slight preference for operations on Main
Street. While both alignments achieved nearly equal access to the activity centers, Main Street also
provided connections to the 10th and Main Transit Plaza.

4.3.1.1 Connections Between Existing Downtown Activity Centers

Improving connections between existing downtown activity centers was evaluated according to the
number of activity centers within a %-mile distance of the planned stations and the walking distance
between the stations and the activity centers.

4.3.1.2  Number of Activity Centers Within a %-Mile Walking Distance

The downtown corridor is home to a large number of major activity centers, and ideally, a new
downtown corridor transit system circulator would serve as many of these as possible. In terms of travel
volumes, the most important activity centers include:

e River Market

e 3rdand Grand

10th and Main Transit Plaza
Convention Center
Kauffman Center for the Performing Arts
Power and Light District

e Sprint Center

e Bolling Federal Building

e County Courthouse

e State Office Building

e City Hall

e Greyhound Station

e Freight House

e Union Station

e |IRS Building

e Crown Center

Overall, both Grand Boulevard and Main Street would serve nearly all of these activity centers (see Table
4-2). Significant differences between the alignments would be:

¢ Grand Boulevard would directly serve the Sprint Center and would better serve the Government
District.

¢ Main Street would directly serve KCATA’s 10th and Main Transit Plaza, which is the most important
transfer location in downtown, and would better serve the Convention Center and Kauffman Center
for the Performing Arts.

Providing direct service to the 10th and Main Transit Plaza and better service to the Convention service
is considered a reasonable trade-off for less convenient service to the Government District, and thus, for
this criteria, the Main Street alignment was rated as preferable.
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4.3.1.3 Walking Times to and from Activity Centers

As part of the Connect criteria, walking times were also considered. As with the number of activity
centers served, walking time differences would be between alignments and not modes. Generally,
activity centers on the western side of the study area would be better served by the Main Street
alternatives and activity centers on the eastern side of the study area would be better served by the
Grand Boulevard alternatives.

As with activity centers, the most significant difference between alternatives is that Main Street would
directly serve the 10th and Main Transit Plaza and more special event and visitor activity at the
Convention Center and the Kauffman Center for the Performing Arts, while Grand Boulevard would
directly serve the Sprint Center and would offer better service to the Government District. (see Table 4—
2). In both cases, each alignment directly serves six activity centers. Alternatives operating along Grand
Boulevard are within a 10-minute walk from nine of the remaining 10 activity centers, while alternatives
on Main Street are within a 10 minute walk of eight of the remaining 10 activity centers. As a result,
when considering the walking times to and from the Activity Centers, there is no clear difference
between the alternatives.

Table 4-2: Number of Activity Centers Served by Proposed Stations Associated with each Tier 2 Alternative
Enhanced Streetcar Enhanced Streetcar

Station: No Build

Bus Grand Grand Bus Main Main
3rd and Grand n/a 2 2 2 2
River Market City Market nfa 2 2 2 2
River Market West n/a 1 1
North Loop n/a 1 1 1 1
Financial District n/a 1 1
Financial District South Govt District n/a 4 4 4 4
Convention Ctr/P&L Sprint Ctr/P&L n/a 5 5 3 3
Kauffman Ctr Crossroads North n/a 2 2 3 3
Crossroads n/a 0 0 1 1
Freighthouse Crossroads South n/a 1 1 1 1
Crown Center n/a 2 2 2 2
Union Station n/a 4 3 3 3
Number of Activity Centers Served*: nla 12 11 10 10

* Note: Columns do not sum to the total because station influence areas overlap.
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Table 4-3: Walking Times to/from Major Activity Centers (in minutes)
From Stops Associated with the Tier 2 Alternatives

NEaResEatamio! No Build ]];Inhanced Streetcar Enhanc?d Stree_tcar
us Grand Grand Bus Main Main
River Market n/a directly served directly served directly served directly served
38 Grand nla directly served  directly served  directly served  directly served
10M& Main Transit Center n/a 4 4 directly served ~ directly served
Convention Center n/a 6 6 3 3
Kauffman Center nfa 8 8 5 5
Power and Light nla directly served  directly served  directly served  directly served
Sprint Center n/a directly served directly served 3 3
Bolling Federal Building nfa 5 5 9 9
County Courthouse n/a 4 4 8 8
State Office Building nfa 6 6 11 11
City Hall n/a 3 3 6 6
Greyhound Station nla 13 13 16 16
Freight House n/a 6 6 3 3
Union Station n/a directly served 2 directly served directly served
IRS Building nla 4 5 6 6
Crown Center nla directly served  directly served  directly served  directly served

4.3.1.4

Walking Environment

Improve Pedestrian and Bicycle Environment

The walking environment was evaluated by using the five pedestrian level of service (LOS) measures
developed as part of the Kansas City Walkability Plan. The LOS measures were subsequently evaluated
according to five sub-segments, or districts, within each corridor: Union Station/Crown Center;
Crossroads Arts District; Power & Light District; Financial District/North Loop and River Market. The
results of this evaluation suggest that the walking environment to and from all alternatives would
generally be good, and there is no significant difference between Grand Boulevard and Main Street

alternatives:

¢ Directness - The directness of the pedestrian network in each district on each corridor was rated as
good because each area has a grid network within one-quarter mile of the proposed corridors and
transit stations.

¢ Continuity - Both corridors feature a complete sidewalk system along the proposed routes, with
only a few minor sidewalk gaps in the system, which are nearly always off the corridors on side
streets. For this reason, both corridors generally received good ratings, although some sub-
segments received a lesser rating of fair. On both corridors, the Crossroads Arts District has more
maintenance issues with cracked, broken, and overgrown sidewalks compared to other districts. The
maintenance issues, as well as more numerous ADA issues in this district, led to a rating of fair. The
one rating that differed in this category between the two corridors was within the Financial
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District/North Loop. This district rated Main Street as good, but rated Grand Boulevard as fair due to
more numerous ADA and maintenance issues.

Street Crossings - Street crossings along each corridor were generally rated as fair. The widths and
crossings distances along the two corridors are similar, although Main Street is slightly narrower
through much of its length. Both corridors provide similar pedestrian features, including marked
crosswalks, countdown pedestrian signals, and curb ramps. Street crossings were assessed as fair in
most districts because while features are provided to help pedestrians cross the street, there is
room for improvement in many locations. The district with the most complete street crossings is the
Power & Light District. The Crossroads Arts District along the Grand Boulevard corridor received a
rating of poor because there are two signalized intersections without pedestrian signals and more
curb ramp issues. This compares with Main Street corridor, which was rated fair.

Visual Interest and Amenities - Although the aesthetic appearance of the pedestrian facilities along
the two corridors are generally rated as fair, the ratings within the various districts range from good
in the Union Station/Crown Center, Power & Light, and River Market Districts, to fair in the Financial
District/North Loop, to poor in the Crossroads Arts District. Both corridors provide similar levels of
lighting, landscaping, and maintenance, and no rating distinction was judged between the two
corridors in each district.

Security - Security along the two corridors was generally judged to be good, based on available
lighting, and generally unobstructed lines of sight. Further, on-street parking provides sufficient
separation from traffic. Again, no distinction was observed for this category between the Main and
Grand corridors for each of the districts.

Bicycling Environment

The bicycling environment was evaluated based on the overall roadway conditions for cyclists and the
availability of bicycle parking. Bicycling conditions to and from all alternatives would also be similar:

L

Bicycling Conditions - The current bicycling environments along the two corridors are very similar,
both in terms of the traffic and roadway characteristics. No designated or exclusive bicycle facilities
are currently available on either corridor or any of the cross-streets. Although the current
configurations of the two corridors would likely only attract experienced, confident cyclists, the
current environment is fair for bicycling. The multi-lane configurations in particular make it easier
for motorists to pass cyclists, even those that are controlling a lane. Due to the similarities of
conditions and characteristics on the two corridors, no distinction can be made between the
bicycling environment and connections along the two corridors.

Bicycle Parking Facilities — The supply and quality of existing bicycle parking is a considered a good
indicator of the overall bicycle friendliness of the corridor. Unfortunately, bicycle parking facilities
are generally sparse to non-existent along much of the two corridors, and neither corridor was
clearly better than the other in any of the districts. As such, the overall rating for both corridors is
poor, although the districts within the loop were marginally better at a rating of fair.

4.3.2 DEVELOP: Support Local and Regional Economic Development Goals

For the Develop category, the Tier 2 evaluation considered the ability of each alternative to support five
major criteria:
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e  Existing conditions and current growth trends

e Capacity for future growth

e Economic development potential

e Comparison of maximum projected increases in market value in next 15 years

e (Qualitative assessment of downtown real estate market and economic development potential

A critical baseline factor assumed in the economic development evaluation is the notion that streetcar
service offers significantly more potential to attract and stimulate development as compared with
enhanced bus or a no build scenario. This assumption reflects national experience with other services,
which demonstrate that enhanced bus (or bus rapid transit) have not generated the same kind of
economic development that streetcar or fixed-guideway transit has achieved. This experience has
persisted even when enhanced bus was developed with a dedicated bus lane and significant investment
in technology. In the case of streetcar or fixed-guideway systems, the evidence from cities such as
Portland (Oregon), Seattle and Tacoma (Washington) and Little Rock (Arkansas) show there is a clear
documented increase in development and property values surrounding the service. As a result, the
analysis of economic development potential focuses on the corridors, rather than modes, based on the
assumption that the No Build and TSM (Enhanced Bus) alternatives would not generate substantial
economic development impacts over the base case.

A factor that distinguishes the Tier 2 analysis from the work done in the Tier 1 screening is the
distinction between conditions at varying distances from the alignment. Whereas the Tier 1 analysis
assumed a % buffer around the alignments, the Tier 2 economic development evaluation based its
evaluation on three different zones: the area directly on the alignment and within one block of the
corridor, the area within two blocks of the corridor and the area within three blocks. These areas are
shown on Figure 4-1. A streetcar is likely to have a larger impact on the parcels that are directly on the
alignment than the parcels farther away. These influence area attempt to capture the varying levels of
influence.
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Figure 4-1: Economic Assessment Analysis Areas

Evaluation of these criteria shows a strong preference for streetcar over enhanced bus, and a
preference for Main Street over Grand Boulevard. Main Street’s stronger showing reflects higher recent
growth rates and higher corridor values.

4.3.2.1 Existing Conditions and Current Growth Trends

Methods used to assess existing conditions and growth trends included examining the existing zoning;
reviewing existing activity; and evaluating growth trends associated with population, employment and
housing.

¢ Existing Zoning - Zoning for the two corridors is the same. Both alignments serve four main areas
within the downtown: River Market, the downtown loop, Crossroads, and the Crown Center/Union
Station area; each of these four areas is currently zoned for mixed use. In addition, the downtown
loop and Crown Center area being zoned as “Downtown Core” and the River Market and Crossroads
are being zoned as “Downtown Mixed-Use.” The “Downtown Core” zoning definition is intended to
promote high-intensity office and employment growth, recognizing that the area is a hub for
businesses, communications, retail, cultural, visitor accommodations, and entertainment uses while
also accommodating residential development. “Downtown Mixed-Use” zoning is intended to
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accommodate a large variety of uses from office to institutional to residential, while promoting a

mix of land uses.

¢ Existing Activity and Growth Trends — The Main Street alignment would serve more of the existing

residential population and economic activity centers than the Grand Boulevard alignment would. As

shown in Table 4-4, Main Street exceeds Grand Boulevard by 10% or more in many of the key past-

and present-day variables (i.e. population and employment), whereas Grand Boulevard outperforms
Main Street by 10% or more for only one of the key variables: non-residential commercial space

growth over the past ten years.

Table 4-4: Comparisons of Existing Conditions and Current Growth Trends

Study Area(l) | Main Street (1) | Grand Bivd. (1)| Preference to: 2
Main Grand
Existing Conditions: 2010
Population (Census 2010) 4,609 4,596 3,628
Within 2 blocks 3,130 2,216
Housing Units (Census 2010) 3,880 3,867 3,061
Within 2 blocks 2,663 1,804
Employees (TAZ 2005) 65,602 52,320 50,056
Within 2 blocks 27,220 25,880
Hotel Rooms 3,474 2,469
Within 2 blocks 2,469 1,460
Venues - Annual Attendance 5.7 million 5.7 million 3.3 million
Number 14] 14 11]
Retail Sales (within 1 block) $93 million $97 million
Eating and Drinking Only 29 million| 29 million|
Market Value $1880 million || $1590 million || $1570 million
Within 1 block 490 million 390 million
Within 2 blocks 890 million 770 million
Growth Trends: 2000 - 2010
Population Growth (from Census) 3,017 3,123] 2,737
Per year 302 312 274
Housing Units (Census 2010) 2,513 2,513] 2,174
(Project List) 3,200 3,200 2,369
Per year 251 to 320 251 to 320 217 to 237
Non Residential Growth (sf) (Project List) 1,467,207 1,281,752 1,467,207
Per year 146,721 128,175 146,721
Growth Projections (TAZ 2005-2040)
Employment 32,369 30,784 31,380
Per year 925 880 897
Households r 6,263[ 5,035( 4,851
Per year 179 170 139
Number of Times Line is Better by 10% or More based on the Variable (1)

Notes: (1) Study area as shown on Figure 4-1

Ones at bottom of page.

(2) Compares the variable being measured between the two lines. If one line exceeds the other by 10% or more it gets a 1; otherwise a 0. Sums all the

With respect to growth trends, Main Street might be the better choice in the event that the
presence of transit (whether BRT or streetcar) does not result in a shift in future growth patterns
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within the downtown area in general.” This is because, over the past ten years, total added
residential development in the Main Street alighment has exceeded development added in the
Grand Boulevard influence area by 35%. This significantly outweighs the amount of added non-
residential commercial development, which, while favoring Grand Boulevard by 15%, accounts for a
much smaller incremental addition of square footage and value, less than half of the residential base
total.

¢ Consequently, from the perspective of these criteria, although the zoning does not favor one
alternative or another, existing conditions and growth trends suggest the Main Streetcar Alternative
would support more development and redevelopment.

4.3.2.2  Projections of Medium Term Capacity for Growth

Both alignments were examined to understand the potential for future development and to see if
potential development along either alignment would be greater than capacity limits in the near future.
Two types of sites were considered: vacant or underutilized sites, which includes parcels with no
building, a very small building on a large parcel; and/or vacant buildings.

Using very conservative calculations®, both alignments offer very similar capacity for future
development (see Table 4-5) — approximately triple current residential capacity and a more than 50
percent increase in non-residential capacity.’ The most aggressive absorption scenario imaginable is a
doubling of the annual rate of residential building along a given corridor relative to growth in the past
ten years. Even under these conditions, there is enough available capacity to last at least thirteen years
at the current, relatively modest, build-out densities. Long before this capacity constraint were to be
reached, developers would build at an increased density that still meets the zoning regulations. This
would significantly extend the build-out life of the given corridor. Additionally, the zoning for the areas
along the alignments is for mixed use, so sites that would otherwise be assumed to be allocated for one
use could be used for another use. Given these conditions, neither alignment seems to suggest any
particular advantage from the build out capacity viewpoint.

7 Use of various economic incentives and development tools (such as public sites and tax increment financing, Historic and Low
Income Tax Credits, tax abatement, etc.) have been major factors in influencing the level and location of downtown
development over the past decade. The “highest” end projections assume that these tools would continue to be available.

®ln calculating “medium term” build out capacity (i.e. next 15 to 30+/years) it is assumed that some percentage of parcels
potentially available for development (e.g. vacant or underutilized lots) will not, in fact be available over that time period, due
to any number of factors such as existing legal agreements, size, use, etc. In addition, when significant unused capacity exists
(as it will in early years at least) and the market is soft, many parcels can be expected to build out at substantially less than their
theoretical legally allowed zoning capacity, due to the lesser cost of stick construction and use of surface parking or simple
decks in a low-land-value scenario (relative to incremental construction costs for the more dense construction). As parcels
begin to build out, prices rise, more parcels come on the market, and build-out tends to occur at higher densities, extending the
time period until true build-out is actually approached. In fact, in very few US downtowns is true build-out ever reached.
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Table 4-5: Projection of Medium Term Development Capacity of Streetcar Alternatives

Main Street Grand Blvd.
Residential | Non-Res || Residential | Non-Res
(Units) (SF) (Units) (SF)
Development Capacity-
"Medium Term" 8,474 6,561,368 8,451 6,297,955,
"Baseline" Capture Rates: (annual 320 128,175 240 146,721
Moderate:
Average Annual Absorption 384( 134,584 288 154,057
Years to Absorb: 22 49 29 41
High:
Average Annual Absorption 640 166,628 f 480 190,737
Years to Absorb: 13 39 18 33|
a. Moderate =residential development that is equal to 120% of average per year of last
10years in the corridor; and employment that is 105% of that average.
b. High =residential development that is equal to 200% of average per year of last 10
years in the corridor; and employment that is 130% of that average. This number is quite
aggressive and should assume the continuance of many of the existing economic
development incentives and tools, at least in the first 5+ years until the trend proves
itself.

4.3.2.3

Projection of Upside Economic Development Potential Over First 15 Years

The Tier 2 evaluation also considered the economic development potential associated with each
alternative and alignment. The estimated potential shown (see Table 4—-6) compares the maximum likely
“add” to total market value (in 2010 uninflated dollars) of all non-governmental and non-institutional
property within each of the two alignments over the 15 years after a streetcar is fully funded and
commences construction. In this case, only the streetcar is considered because, as discussed, there is no
statistical, or justifiable anecdotal evidence, that BRT significantly accelerates property development or
property values in the corridors or locations with which it might be associated.

Table 4-6: Comparison of Maximum Projected Increases in Market Value in Next 15 Years
for Streetcar Alternatives; not BRT

Study Area Main Street Grand Ave
Existing Conditions: 2010
Market Value $1880 million || $1590 million || $1570 million
Economic Development Potential (Calculated)
Maximum Upside Value Added Projection: (15 Years) (1)
Value Added by Baseline Growth $769 million $690 million
Value Added by Streetcar Induced Growth and Premium at 3% on 1st 2 blocks $593 million $482 million
Total Value Added in 15 Years $1362 million|| $1172 million

Notes:

(1) Estimate of maximum potential upside results under extremely favorable assumptions: first, that annual baseline
economic growth over next 15 years equals the average achieved in the past decade - so "baseline growth" applies past
annual absorption rates to housing at $100,000/unit and non residential at $150/sf. added to the existing market base (net
increase over existing land values). Second, maximum growth induced by streetcar (within the streetcar influence zone) is
the "high" absorption scenario increment shown in Table 4-5 times the unit prices; plus a one time average 3% assumed
increase in the market value of all property within 2 blocks of the streetcar line .
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The streetcar maximum “value” added scenario would include the sum of value added by continuation
of existing “baseline growth” (the annual rate of development over the past ten years), plus the
maximum assumed additional growth projected to be induced by streetcar in the given corridor, plus a
one-time three percent increase in the value of all property in the given corridor. The increase in
property value would be due to the addition of the transportation investment and proximity benefits of
the streetcar, as seen in comparison cities, and would typically be realized over approximately three to
seven years after the commencement of construction on the line. Applying the highest projected growth
assumptions equally to each corridor, a streetcar could potentially add up to $110 million more in value
and development in the Main Street corridor than in the Grand Boulevard corridor, as shown in Table 4—
6. The amounts projected to be induced by streetcar range from a 70% addition over and above baseline
development in Grand Boulevard corridor to a 77% addition over baseline growth in the Main Street
Corridor.

4.3.2.4  Qualitative Factors

A series of interviews were conducted with downtown real-estate and economic-development
stakeholders. These stakeholders are from public, quasi-public and private entities and are active in the
downtown real-estate development market. The purpose of the interviews was to gain a better
understanding of the primary market dynamics within the downtown area, and to discuss how
enhanced transit might factor into the equation. While the stakeholders provided various insights, a few
key points were made by most or all of the interviewees. These key points are briefly summarized below
according to three main categories. It is important to note that the summary below is a compendium of
opinions of those interviewed and may or may not be consistent with the overall findings of this report.

A. The performance and outlook for various market sectors within downtown:

1) Residential development has increased significantly in downtown over the past decade.
Adaptive re-use of existing buildings has accounted for most of this development and nearly all
projects have received some sort of subsidy, most notably through the use of historic
preservation tax credits. Development has occurred primarily in the central and western
corridors. While the for sale (condominium) market has largely disappeared, there remains
some demand for rental residential units. Tight credit markets are making it difficult for new
projects to meet this demand.

2) The downtown office market is very challenging. Vacancy rates are high and it will be several
years before this supply is absorbed. Consequently, downtown rents are being driven low by the
competition for a very limited pool of tenants. Additionally, competition with suburban markets,
particularly those in Kansas where significant state incentives are being offered, is drawing office
users away from downtown. Kansas City, MO has not been able to match the incentives offered
in Kansas. With the possible exception of the occasional single-tenant, build-to-suit project, new
office development in downtown is highly unlikely in the near term.

3) Retail and entertainment uses have significantly increased in the downtown area. The Power
and Light District and Sprint Center are the major components of this trend. These projects and
other smaller projects have changed the perception of downtown and made it more of a
destination. Despite some success with these developments, an additional downtown
population base is needed to add additional and more varied retail.
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4) The downtown hotel market is also struggling with high room vacancy rates. This is in part due
to national economic conditions limiting travel, but also due to a major decrease in conventions
within downtown over the past decade. Additional hotel rooms would be needed to compete
for more conventions, but the existing struggles and tight credit markets make this a difficult
proposition.

5) The cost of providing parking (generally structured) negatively affects the feasibility of projects
downtown.

B. The potential role of enhanced transit such as streetcar in the downtown market:

1) Streetcar service would make residential development more attractive, but would not
significantly reduce the level of subsidy required for new projects.

2) Similarly, retail uses could benefit from the increased mobility offered by streetcar, but it does
not seem that streetcar itself would significantly increase the level of retail development. More
residents are needed downtown for more retail.

3) Streetcar service is not likely to have a significant effect on the office market.

4) Streetcar service could potentially benefit the visitor/entertainment/hotel market the most, but
it is unclear if it would be enough to significantly improve the level of activity in these sectors.

C. The relative merit of the Main Street and Grand Boulevard alignments:

1) In general, the interviewees believed that either alignment could work, that both were
attractive options and that the overall differences between the two potential alignments were
slight.

2) Nonetheless, there was a general perception that Main Street had more overall support and was
the slightly better option.

3) More specific comments that were commonly mentioned:

a) The Main Street alighment was seen as having significant development momentum
already and therefore some believed the project would have a stronger positive impact
along Grand Boulevard.

b) Grand Boulevard could present the easier option from a constructability and cost
perspective due to its greater width.

c¢) The Grand Boulevard line was seen as problematic due to:

i Opposition by the Cordish Group to the project going by their front door
ii. Complications with the need to close Grand Boulevard for various major
events throughout the year.
iii.  The greater distance from the convention center and hotels along Wyandotte
Street.

d) Grand Boulevard was seen as presenting more development sites within the Loop while

Main presented more opportunities in other areas along the alignment.
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4.3.3 THRIVE: Strengthen Downtown Districts and Urban Centers

This objective aims to support existing residential and employment centers as well as support visitor and
special event activities using the following three criteria:

¢ Connections with existing residential and employment centers
¢ Support for visitor and special event activities
¢ Public and stakeholder support and/or opposition

In most categories, in terms of alignment, there was either little difference between Grand Boulevard or
Main Street or Main Street performed better, and in terms of mode, streetcar would perform better than
enhanced bus.

4.3.3.1 Support Existing Residential and Employment Centers

To understand each alternative’s ability to support residential and employment centers, the alternatives
were evaluated based on the number of people who live and work within % mile of one or more of the
proposed stations. The alternatives compare very similarly; however, there are some differences
between the modes and alignments (see Table 4-7 and Figure 4-2). The difference between modes is an
increase in the population served by the Enhanced Bus on Grand Boulevard Alternative. This increase is
a function of how the bus would be routed through Union Station at the southern end of the alignment-—
by circulating through Union Station, the bus is accessible by the residential neighborhoods in the
Freight House district.

The differences between Grand Boulevard and Main Street are consistent with previous analyses: Grand
Boulevard serves more employment but less population and fewer households. This finding reflects the
fact that Grand Boulevard is closer to the Government District and Main Street serves the population
clusters on the western side of the study area. In summary, the alternative with the greatest potential is
Grand Boulevard Enhanced Bus.

Table 4-7: Population and Employment Within % mile of Tier 2 Alternative Stations

Enl:;llz)l;rlligz?v?:tﬁin No Build Enhanced Streetcar EnhanC(_ed Stree.tcar

. . Bus Grand Grand Bus Main Main
Employees n/a 50,853 50,853 47,150 47,150
Population n/a 4,063 3,720 4,405 4,405
Households n/a 2,907 2,677 3,211 3,211
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Figure 4-2: Population and Employment Distribution in the Downtown Corridor Study Area
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4.3.3.2  Support Visitor and Special Event Activities

Tourism and business visitor activity comprises an important part of the downtown corridor’s economy,
thus the ability of a new transit circulator to support travel to and from hotels and special event venues
is an important evaluation criteria. The evaluation process considered the accessibility of each
alternative to hotels, hotel rooms, and special event venues; attendance at those venues shows there is
no difference between modes, but there is a difference between alignments (see Table 4-8). Most of
the differences between alignments results from Main Street’s proximity to the Convention Center and
related hotels as well as the Kaufman Center for Performing Arts. Consequently, even though the Sprint
Center is situated on Grand Boulevard, the Grand alignment is not within a % mile of several hotels and
special event venues, thus the two Main Street alternatives (bus and streetcar) outperform the No Build
and Grand Boulevard alternatives.

Table 4-8: Activity Levels by Tier 2 Alternative
Enhanced Streetcar Enhanced Streetcar

Activity Levels No Build

Bus Grand Grand Bus Main Main
Major Hotels n/a 6 6 8 8
Hotel Rooms n/a 2,469 2,469 3,474 3,474
Special Event Venues n/a 4 4 6 6
Annual Attendance® nla 3.3 million 3.3 million 5.7 million 5.7 million

! The annual attendance figures consider a wider range of venues than just those considered special event venues
in order to get a better comparison between the alternatives.

4.3.3.3  Public and Stakeholder Input

Prior to September 2011, two public open houses had been held to discuss the Corridor Alternatives
Analysis. The first was held on June 21, 2011 and comments received as part of that meeting were
incorporated into the Tier 1 screening process. The second, a public open house and “Streetcar Party”,
was held on August 31, 2011. The open house provided information about the AA process, Tier 1
screening process and ongoing work being conducted as part of the Tier 2 evaluation. The Streetcar
Party offered members of the public a “sneak peak” of physical examples of the type of the streetcar
and bus alternatives under consideration. Both a Kinkisharyo ameriTRAM and MAX bus were on display
for members of the public to tour and view.

Comments received as part of the August open house and Streetcar Party form the basis of the Public
and Stakeholder Input show the following major themes:

¢ There was overwhelming support for Streetcar over Enhanced Bus

¢ Most liked the simplicity of both the alignments

¢ Development stakeholders feel short-term market consisted of residents, downtown visitors and
guests, and that Main Street would better serve those populations

¢ Main Street received more numerous and vocal support

¢ Grand Boulevard received significant opposition from some key stakeholders, largely with the
respect to potential impacts due to Grand Boulevard street closures for special events.

As measured against the public and stakeholder input criteria, the Main Street Streetcar was preferred.
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4.3.4 SUSTAIN: Create an Environment that will be Sustainable over the
Long Term

This goal aims to create a transit corridor that will become a vibrant, active area. Accordingly, the study
team evaluated each alternative based on the following objectives:

¢ Potential to improve the effectiveness and efficiency of existing transit service as measured by
ridership, operating and capital costs, user benefits and cost effectiveness

¢ Transit reliability

¢ Impact on structure and surface parking

¢ Impacts on utility systems

¢ The potential to attract diverse set of private and public sector funding
¢ Impacts on natural and historic resources

There are several critical criteria evaluated under this goal, some of which favor Main Street Streetcar
(ridership and transit reliability), some of which favor Grand Boulevard (utility impacts) and one that
favors enhanced bus (capital costs). Considering all criteria together produces a preference for the Main
Street streetcar.

4.3.4.1 Potential to Improve the Effectiveness and Efficiency of Existing Transit
Service

Ridership

Understanding the number of riders each of the alternatives would attract was an essential evaluation
criteria. Ridership estimates were also used to understand user benefits and system cost-effectiveness.

Transit ridership for a given route depends on various factors including socio-economic characteristics,
site conditions, transit supply variables, stop locations, etc. For this project, a sketch-level direct-
demand model was developed that used multivariate regression analysis based on existing ridership
data obtained from KCATA and socioeconomic data extracted from the Mid-America Regional Council
(MARC) regional travel demand model. Peer system ridership characteristics and fixed guideway credits
associated with unmeasured variables were also utilized to develop mode-specific coefficients. Figure
4-3 shows the overall model development and application process. The resulting model then predicted
ridership as a function of population, employment, and hotel-motel rooms within a quarter mile of the
project alignment.

Ridership projections for both 2015 (opening year) and 2035 (forecast year) indicate that ridership for
the streetcar alternatives would be significantly higher than enhanced bus ridership, and that Main
Street would generate higher ridership than Grand Boulevard (see Table 4-9). These findings are
consistent across scenarios that were developed to reflect different assumptions about land use and
economic activity. In the opening year (2015), the ridership forecasts show the streetcar would attract
more than twice as many riders as the Enhanced Bus service; this trend continues to 2035. Among the
two streetcar alternatives, the Main Street Streetcar is expected to carry 9% more riders in than opening
year and 10% more in the forecast year as compared with the Grand Boulevard alternative.
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Figure 4-3: Overview of the Direct Demand Modeling Methodology
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The ridership forecasts are considered conservative because event-related ridership was not adequately
captured in this analysis. While the service design parameters assumed that the proposed transit
services would serve a large event-related market, this market was not estimated due to the lack of
readily available data. Several private charter and shuttle buses currently serve the event patrons
traveling between hotels and venues, and ridership could be substantially higher depending on how
these event related transit services are reconfigured with the project in place.

Table 4-9: Opening Year (2015) and Horizon Year (2035) Daily Ridership for Tier 2 Alternatives
Enhanced Streetcar Enhanced Streetcar

Daily Ridership: No Build

Bus Grand Grand Bus Main Main
Opening Year (2015) nfa 1,183 2,662 1,287 2,896
Forecast Year (2035) nfa 2,465 5,547 2,677 6,023
Scenario Analysis®
Moderate Growth n/a 2,442 5,655 2,681 6,220
High Growth nia — 6,271 — 6,928

! Economic activity scenarios reflect assumed growth in economic activity resulting from implementation of the new
transit system. Thus, the streetcar alternatives will experience additional growth in ridership due to the assumed
impact of the streetcar on development patterns.

4.3.4.2  Annual Operating Costs

Operating costs for downtown corridor services would be related to the mode of service operated and
the amount of service provided. At any given level of service, streetcar service is inherently more
expensive to operate than bus service, largely due to higher infrastructure (tracks and power system)
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and vehicle maintenance costs. However, in many cases, because streetcars have higher capacities and
shorter dwell times than buses, less service is required, and this can offset the higher unit operating
costs.

At the present time, only three other cities (Portland, Seattle, and Tacoma) operate modern streetcar
service, with costs per revenue vehicle hour (RVH) ranging from $175 to $386. These costs are 43% to
128% higher than for regular bus service. In cities that operate historic streetcars, streetcar costs are
generally 35% to 50% higher than for regular bus service. With the exception of Tacoma, these
differentials are similar as for modern streetcar service.

KCATA's operating cost structure is significantly lower than those in Portland, Seattle, and Tacoma. In
2009, KCATA had operating costs of $104 per revenue vehicle hour. This compares to 2009/2010 bus
operating costs in Portland, Seattle, and Tacoma of $123, $146, and $169. With KCATA’s lower operating
cost structure, the cost of Kansas City streetcar service would also be lower, and based on the
streetcar/bus differentials in Portland and Seattle, the expected 2009 costs would be approximately
$150 per revenue vehicle hour. Assuming 3.5% inflation per year, expected operating costs in 2015,
which is when service would be projected to begin, would be $184 per revenue vehicle hour. Enhanced
bus operating costs would be similar to KCATA’s current costs for MAX service, which would be
approximately $127 per revenue vehicle hour in 2015.

Streetcar service could be provided with three vehicles, whereas enhanced bus service would require
four vehicles. This would be because longer bus dwell times, largely for wheelchair boardings and
alightings and the loading of and unloading of bicycles with front-mounted bike racks) would increase
running times to the extent that 10 minute (or 11 minute) service would require four buses.

On this basis, 2015 operating costs for either streetcar alternative would be $3.19 million per year (see
Table 4-10), versus $2.95 million per year for the two enhanced bus alternatives. The differential would
be relatively low, because as described above, four buses would be in service at most times for
Enhanced Bus service, versus three streetcars for streetcar service.
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Table 4-10: Operating Assumptions and Cost Estimates for Tier 2 Alternatives
Enhanced Streetcar Enhanced Streetcar

No Build

Bus Grand Grand Bus Main Main

Service Frequencies
Monday-Thursday

6 AM-9PM n/a 10 10 10 11

9PM-12 AM n/a 20 20 20 22
Friday and Saturday

6 AM -2 AM nla 10 10 10 11
Sundays

8 AM -9 PM n/a 20 20 20 22
Peak Vehicle Requirement nfa 4 3 4 3
Vehicle Service Hours
Monday-Thursday n/a 66 50 66 50
Friday and Saturday n/a 80 60 80 60
Sunday n/a 26 20 26 20
Annual nla 23,160 17,370 23,160 17,370
Annual Operating Costs
2011 n/a $2,572,202 $2,777,978 $2,572,202 $2,777,978
Unit Costs (OC/RVH)* $111 $160 $111 $160
2015 nla $2,951,661 $3,187,793 $2,951,661 $3,187,793
Unit Costs (OC/RVH)" $127 $184 $127 $184

! Operating Costs (OC) per Revenue Vehicle Hours (RVH) (RVH = Vehicle Service Hours)

4.3.4.3  Capital Costs

Capital cost estimates were developed at a level of detail necessary to accurately compare alternatives
and establish a baseline project budget. Broadly speaking, this means that the estimates reflect a
conceptual level of engineering and technical evaluation of the potential alignments. The analysis also
considers historic streetcar project costs on similar type projects. These costs were adjusted, as
necessary, to be relative to the bidding market in Kansas City versus the source project (primarily
Portland, the most recent streetcar project constructed). The estimates include quantifiable items with
unit costs as well as allowances for anticipated items that do not have sufficient detail to quantify at this
time. The estimates include all projects costs including construction, right of way, vehicles, professional
services (soft costs), allocated and unallocated contingencies and inflation. Combined, these project
costs make up the total project cost as viewed by FTA and are established using the FTA Standard Cost
Categories (SCC) workbook.

Not surprisingly, streetcar service would be significantly more expensive than Enhanced Bus, at $101 to
$102 million versus $18 to $20 million (in 2015 dollars) (see Table 4—11). The large difference in costs
would be largely attributable to costs for tracks, the power supply system, and vehicles.

Among the enhanced bus alternatives, Grand Boulevard is projected to cost approximately $2.7 million
less in capital costs than Main Street. The difference is due to numerous factors, the most significant
being the greater number of stops and amount of site work along Main Street. The Grand Boulevard
alignment would have 19 stops total (9 one-way stops in each direction and one bi-directional stop at
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Union Station), while the Main Street alignment would have 12 one-way stops in each direction, for a
total of 24 stops. This difference would increase construction costs by about $725,000, and the costs of
the fare collection system by about $414,000. The Main Street alternative would also require greater
allowances for pedestrian improvements, streetscaping, and roadway improvements since there are
more intersections along Main Street. Greater allowances were also made along Main Street for
modifying existing traffic signals, installing new pedestrian traffic signals, and allowing for signal priority
as well.

The capital costs for the streetcar would be $101 million for the Main Street alternative and $102 million
for the Grand Boulevard alternative. The Main Street alignment is slightly longer; therefore, the
alternative would incur additional costs associated with more track; the alignment assumptions also
include extra stops. However, the Grand Boulevard alternative would require additional systems
development, and the final analysis shows both alternatives as having very similar costs.

Table 4-11: Capital Cost Estimates for Tier 2 Alternatives

. . Enhanced Streetcar Enhanced Streetcar

Costs in Dollars ($) ——— Bus Grand Grand Bus Main Main
Guideway and Track 0 0 10,946,000 0 12,296,000
Elements
Stations, Stops, 0 3,086,000 2503000 3,811,000 3,215,500
Terminals, Intermodal
Support Facilities 0 0 8,972,000 0 8,972,000
Site work & Special 0 3,737,000 14,242,000 4,198,000 14,137,000
Conditions
Systems 0 2,979,000 16,907,000 3,695,000 14,396,000
Construction Subtotal 0 9,802,000 53,660,000 11,703,000 53,017,000
ROW, Land, Existing 0 0 2,714,000 0 2,714,000
Improvements
Vehicles 0 3,215,000 19,535,000 3,215,000 19,535,000
Professional Services 0 3,032,000 16,704,000 3,620,000 16,475,000
Non-Construction 0 16,049,00 92,613000 18,538,000 91,741,000
Subtotal
Unallocated Contingency 0 1,605,000 9,261,000 1,854,000 9,174,000
Total 0 17,654,000 101,874,000 20,392,000 100,915,500

Note: All costs in $2015.
Source: HDR, 2011

4.3.4.4  Transit Cost- Effectiveness and Efficiency

The streetcar alternatives would be more expensive to construct and operate, but they would carry
many more passengers reflecting both higher ridership forecasts and greater vehicle capacity. As a
result, in terms of operating cost per passenger and passengers per revenue vehicle hour, in the forecast
year, streetcar service would be more effective (see Table 4-12). In the forecast year, the Main Street
Streetcar Alternative would be marginally more cost effective than the Grand Boulevard Streetcar
Alternative for both operating cost per passenger and passengers per revenue hour.
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The operating cost per passenger (measured in 2011 dollars) show that the streetcar alternatives cost
$3.30 to $3.60, compared to $6.90 to $7.50 for enhanced bus. In 2035, with large projected increases in
streetcar ridership, the costs would be $1.50 to $1.65 for streetcar services versus $3.20 to $3.50 for
enhanced bus. Passenger per revenue vehicle hour differentials would be similarly large. In 2015,
streetcar service would carry 45 to 50 passengers per revenue hour versus 15 on enhanced bus. In 2035,
streetcar service would carry between 100 and 110 passengers per vehicle hour versus 30 to 35 on
Enhanced Bus.

Table 4-12: Cost Effectiveness Measures

Cost Effectiveness Measures N_o Enhanced Streetcar Enhanc«_ed Bus Stree_tcar
Build Bus Grand Grand Main Main

Ridership (Annual)

2015 nfa 343,000 775,000 374,000 845,000

2035 (Moderate Growth Scenario) nfa 733,000 1,697,000 804,000 1,866,000

Operating Costs (Annual; $2011) nla $2.6m $2.8m $26m $2.8m
Vehicle Revenue Hours (Annual) nla 23,160 17,370 23,160 17,370
Capital Costs ($2011) nla $16.7m $95.0m $19.3m $95.0m
Operating Cost/Passenger ($2011)

2015 nla $7.50 $3.60 $6.90 $3.30

2035 n/a $3.50 $1.60 $3.20 $1.50
Passengers/Revenue Hour

2015 n/a 15 45 15 50

2035 n/a 30 100 35 110

4.3.4.5 Reliability

Another important evaluation criteria is the ability of the alternatives to provide dependable, relatable
service. One of the most significant differences between alignments would be the impact of street
closures on service operations. There are currently 21 full or partial day street closures on Grand
Boulevard related to events at the Sprint Center, Crown Center, and other locations (see Table 4-13).
These street closures are viewed as critical to business interests at the Sprint Center, Crown Center, and
the Power and Light District, but would disrupt transit service in the corridor. By contrast, there are no
street closures on Main Street.

Enhanced bus service on Grand Boulevard would be able to easily detour around Grand Boulevard street
closures (as is the case with existing bus service on Grand Boulevard). However, this would not be the
case with streetcar service, and a major disadvantage for the Grand Boulevard streetcar alternative
would be that either streetcar service would need to disrupt special event-related street closures or the
street closures would disrupt streetcar service.

Table 4-13: Street Closures by Tier 2 Alternative

Annual Summertime No Build Enhanced Streetcar Enhanced Streetcar
Street Closures Bus Grand Grand Bus Main Main

Partial Day n/a 5 5 0 0

Full Day n/a 16 16 0 0

Total n/a 21 21 0 0
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4.3.4.6  Convert Surface Parking to Higher Value Uses

The Tier 2 screening process also considered the potential of each alternative in terms of being able to
effect the conversion of surface parking to higher-value land uses. The differences between modes are
captured in the economic development analysis (see Develop criteria), which suggest that the streetcar
service would offer a considerable advantage in terms of stimulating development as compared with
enhanced bus.

Differences would also be found between the two alignments. Both alignments have a significant
amount of surface and structured parking, providing significant opportunities for converting parking into
higher value uses (see Table 4-14). In terms of the amount of surface parking with in a % mile of each
station, the differences between alighnments and modes is not great, with a range from 155.9 acres
(Grand Boulevard Enhanced Bus) to 158.2 (Main Street Streetcar).

Table 4-14: Surface and Structured Parking by Alternative

Acres of Parking . Enhanced Streetcar Enhanced ¢ . .icar
Within 1@ mile of No Build Bus on on Grand Bus .on on Main
Stations Grand Main
Surface n/a 109.7 108.1 105.0 105.0
Structured n/a 478 47.8 53.2 53.2
Total n/a 157.4 155.9 158.2 158.2

4.3.4.7  Utility Impacts

The number and location of utilities could greatly impact costs associated with building a fixed-guideway
system in downtown Kansas City; therefore, broadly assessing potential impact is a major consideration
of the evaluation. In the case of this study, utility impacts would primarily be associated with streetcar
rather than the enhanced bus or no build options. The focus of the utility impact evaluation, therefore,
is assessing the differences associated with development on Grand Boulevard as compared with Main
Street. The data supporting the evaluation include a combination of information from the City of Kansas
City, Missouri together with information supplied by private utility companies. It includes water, sanitary
sewer, storm sewer, combined sanitary and storm sewer, gas, steam/chilled water, electric and
communications. While AT&T and Verizon/MCI did not provide documentation of the location of their
utility lines, they did provide rankings of the alternatives. This information was included in the
evaluation process.

Grand Boulevard would have the least amount of utility impacts associated with storm sewer,
communication lines and steam/chilled water. Main Street, on the other hand, would have fewer water,
sanitary sewer and gas utility impacts, but a very high impact on communication lines. These impacts are
associated with a large duct line that contains numerous communication lines for multiple companies.
As a result, the Grand Boulevard Streetcar Alternative would have fewer utility impacts as compared
with the Main Street Streetcar Alternative.

4.3.4.8  Provide Sustainable Funding for Corridor Improvements and Operations

A common thread that has run through stakeholder and civic leader discussions on financing is the belief
that the finance plan must be downtown-focused rather than imposed Citywide. Most stakeholders
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generally believe that if a downtown circulator is constructed employing a fixed-guideway (such as
embedded rails) it would not merely provide a beneficial transit effect, but also would provide a sense
of permanence that would lead to significant investment and reinvestment in the vicinity of the fixed-
guideway system. Stakeholders and civic leaders understand that any new system will likely need to be
funded substantially (if not wholly) by newly created revenue, so that existing levels of transit service,
and the funding thereof, are not diminished or otherwise adversely affected. Finally, all parties generally
agree that aggressive efforts will need to be undertaken at the appropriate time to secure one or more
Federal contributions to defray the costs of the project. On this basis, a number of guiding principles for
project financing were developed:

¢ No dedicated city-wide sales or property tax

¢ Fixed rail system creates “permanence” that spurs investment
¢ No diversion of KCATA funding

¢ Maximize opportunities for Federal contribution

In order to create new funding sources that are downtown-focused, it is anticipated that the project will
be constructed and financed under the auspices of a Missouri Transportation Development District, or
“TDD”, formed pursuant to the Missouri Transportation Development District Act, § 238.200, et seq.,
RSMo (the “Act”). A TDD would be a distinct entity operating as a political subdivision of the State,
governed by a Board of Directors. A TDD has the statutory power to establish (after the approval of a
majority vote of the qualified voters within the TDD) several sources of revenue within the boundaries
(and only within the boundaries) of the TDD.

The current strategy being considered is that voters would be asked to agree to the formation of a TDD
with boundaries that cover much of the downtown core. The specific boundaries remain subject to
refinement, but initial thoughts are that the district would run (generally) from the Missouri River on the
north to either Pershing Road or 27th Street on the south, and then from the centerline of Broadway on
the west to the centerline of Locust on the east.

Of the various revenue sources that can be established by a TDD, the most expedient and reliable
(reliability being important to the capital markets that will be asked to accept these anticipated bonds)
would be (1) a district-wide (but only district-wide) sales tax, and (2) special assessments on property
within the district (but only within the district). The project could also receive revenue from rider fares
as well as advertising on vehicles and even perhaps permanent “naming rights” for vehicles.

4.3.4.9 Minimize/Mitigate Impacts on Natural and Historic Resources: Improve Air
Quality

Based on an early, reconnaissance-level identification of issues related to environmental compliance, no

significant environmental issues have been identified for any of the alternatives. Note that while this

review followed the checklist for a Documented Categorical Exclusion (DCE) environmental action, it is

not intended to be a DCE. This assessment included (see also Table 4-15):

¢ Location and Zoning - All alternatives would be compliant with existing local zoning and planning.
Revisions to land-use and development plans, polices and codes could enhance the success of the
transit investment.

Regional Alternative Analysis: Downtown Corridor
Alternatives Analysis and Locally Preferred Alternative Report
March 2012 Page 4-30



¢ Traffic and Parking - Main Street and Grand Boulevard are the main north-south arterial streets
within the study corridor. They are spine roads serving the heart of the Kansas City central business
district. They also intersect with numerous important east-west streets over the two-mile study
corridor.

e Streetcar: Overall, based on the current traffic volumes in both corridors, it appears that there
is sufficient capacity to support the addition of the streetcar in either corridor. If parking
adjustments were made such that only two lanes are available in both directions on the street
to be served by the streetcar, then placing the streetcar on Main Street would be preferred as it
has lower current and projected future traffic volumes. However, if parking is to be removed
from Grand Boulevard, then that street could better accommodate the streetcar from a
roadway capacity standpoint. Conversely, that removal of parking would potentially affect a
number of businesses and downtown residents/visitors.

e Enhanced Bus: The enhanced bus option would not require changes to all parking spaces along
a block, but it would require adjustments that facilitate fast, high-frequency operations and
clear stop locations. It is not anticipated that the enhanced bus option would negatively affect
either corridor in a substantial manner.

¢ Aesthetics - Project features would be designed to fit within the existing streetscape and urban
environment. The project design would need to be sensitive to the character of the streetscape and
the general urban environment in the project area. In this case, most design elements would fit
within the existing environment. However, streetcar service could require an overhead catenary
system, which may be viewed as an undesirable visual feature by some parties.

¢ Air Quality - Generally, relatively small projects such as a streetcar or enhanced bus service do not
have a significant effect on local or regional air quality or greenhouse gases, but they can contribute
to lower VMT, which can contribute to small improvements in local and regional air quality.

¢ Coastal Zone - The study area is not in or near a designated coastal zone management area.

¢ Hazardous Materials - The 2009 Light Rail Transit (LRT) Alternatives Analysis included a complete
database search of state and Federal environmental records (over 20 databases and lists) as well as
a review of Sanborn Fire Insurance Maps. The current study corridor is quite similar to the proposed
2009 LRT corridors in the downtown area. Both considered Main Street and Grand Boulevard as
possible routes. Therefore, it is expected that the six High and Medium priority sites identified for
the downtown area for the 2009 study would apply to similarly to the current evaluation. Of the
identified sites, three are along or in the vicinity of Grand and one is along Main Street (see Table 4—
15).

For the enhanced bus alternatives, very little construction would be required (e.g. shelters and
signs). Therefore, it should be possible to avoid the sites referenced above and/or implement the
project without hazardous waste site impacts.

For the streetcar alternatives, the construction would include shallow excavation to install the track
slab and rails, as well as stations, signage, and the required power lines. Most if not all of this
construction is expected to occur within the existing public right-of-way. Therefore, it should still be
possible to avoid the sites listed above and/or implement the project without hazardous waste site
impacts.
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Environment

al Measure:

Table 4-15: Comparison of Environmental and Historic Effects for Tier 2 Alternatives

Enhanced Bus on

Grand

Streetcar on Grand

Enhanced Bus on
Main

Streetcar on Main

Visual/Aesthetics

No catenary system

Overhead catenary system
added to corridor.
Catenary system may
result in greater visual
impact due to higher
number of NRHP-¢eligible
properties (see historic and
cultural)

No catenary system

Overhead catenary system
added to corridor

Air Quality

Operation emissions -
diesel engines would
contribute emissions (CO,
NOx, SOx, VOCs, PM).
Construction emissions —
fugitive dust and
equipment (CO, NOx,
SOx, VOCs, PM)

Operation emissions -
electric engines would
contribute no emissions.
Construction emissions —
fugitive dust and
equipment (CO, NOx,
SOx, VOCs, PM)

Operation emissions -
diesel engines would
contribute emissions (CO,
NOx, SOx, VOCs, PM).
Construction emissions —
fugitive dust and
equipment (CO, NOx,
SOx, VOCs, PM)

Due to existing constrained
roadway capacity, may
require hot spot analyses
at major intersections.

Operation emissions -
electric engines would
contribute no emissions.
Construction emissions —
fugitive dust and
equipment (CO, NOx,
SOx, VOCs, PM)

Due to existing constrained
roadway capacity, may
require hot spot analyses
at major intersections.

Noise and Noise from buses would be  Noise from Streetcar Noise from buses would be  Noise from Streetcar
Vibration similar to existing bus operations would be similar to existing bus operations would be
operations generally similar to trucks ~ operations generally similar to trucks
and buses operating in the and buses operating in the
streets streets
Noise analysis would be Noise analysis would be
necessary where there are necessary where there are
sensitive receptors along sensitive receptors along
the route such as the route such as
Residential uses. Residential uses.
Historic and 19 NRHP-listed properties 19 NRHP-listed properties 19 NRHP-listed properties 19 NRHP-listed properties
Cultural 27 NRHP-eligible 27 NRHP-eligible 13 NRHP-eligible 13 NRHP-eligible
properties properties properties properties
Parks (& Section 1 park 1 park 1 park 1 park
4(f)/6(f) 1 trail crossing 1 trail crossing 2 fountains 2 fountains
4 KCPRD pkwy/blvds 4 KCPRD pkwy/blvds 1 trail crossing 1 trail crossing
(including Grand) (including Grand) 2 KCPRD pkwy/blvds 2 KCPRD pkwy/blvds
No 6(f) properties No 6(f) properties No 6(f) properties No 6(f) properties
Natural same same same same
Resources
Biological Peregrine falcon nest, Peregrine falcon nest,
Resources Commerce Tower Commerce Tower
same same same same

Water Quality
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Environment Enhanced Bus on Streetcar on Grand Enhanced Bus on Streetcar on Main
al Measure: Grand Main
Construction There would be limited Construction of new There would be limited Construction of new
construction of new transit  trackway, stops, construction of new transit  trackway, stops,
facilities with the bus maintenance facility and facilities with the bus maintenance facility and
alternatives related improvements. alternatives related improvements.
Construction would be Construction would be
almost exclusively within almost exclusively within
the street right-of-way the street right-of-way.
Construction effects would Construction effects would
be temporary and could be temporary and could
take approximately 2 years take approximately 2 years
overall, but could be much overall, but could be
shorter in any single shorter in any single
location. location.
Key construction effects Key construction effects
would be to traffic, parking would be to traffic, parking
and access to uses and access to uses
adjacent to the adjacent to the
improvements. improvements.
Table 4-16: Locations with Potential Hazardous Materials
Description
Location Name Priority (quoted from 2009 LRT Study)
3920 Main Street NA - Spill Site High “The site is listed as a Spill site. According to the EDR
database report, a tenant at the site reported a petroleum
fluid seeping through cracks in the building foundation.
The fire department believed the fluid was fuel oil from an
unknown Underground Storage Tank (UST). A test of the
fluid indicated that the material may be solvents from a
former on-site dry cleaner. No other actions were
reported for the site.”
Grand Ave. and 18th St. Filling station with High “ ... itis likely a majority of the noted USTs have been
(Sanborn Map Year 1963)  gasoline tanks removed. However, due to the age of the sites, UST
100 feet south of Grand Filling station with High design standards pre-dating the late 1980s, and the lack
Ave. and 20th St. gasoline tanks of significant environmental regulation prior to the late
(Sanborn Map Year 1963) 1960s, it is likely that many of the USTs had releases and

the impacted soils and groundwater were not remediated
following removal of the USTs. Petroleum products that
may have been released at these historical sites has
likely attenuated to a degree, but without further
investigation, the level attenuation and impact is not
known.”

Source: Compiled by HDR Engineering, Inc. from 2009 Light Rail Transit Alternatives Analysis, Kansas City Area Transportation Authority
(KCATA)

Based on the available information, it does not appear that there are any major hazardous-materials-
related obstacles to implementing enhanced bus or streetcar service on either Main Street or Grand.
The small number of sites, with the distribution noted, also does not indicate that one street alignment
should be substantially preferred over the over with respect to hazardous materials.
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¢ Navigable Waterways - While the Missouri River is less than 1,500 feet from potential northern
termini of the project alternatives, none are considered close enough to impact the waterway.

¢ Noise and Vibration - Noise and vibration effects from buses on either Main Street or Grand

Boulevard would be similar to what exists today with the operations of the MAX and other buses in
the study area. Noise and vibration effects from streetcars would be relatively similar to the effects
of existing buses and trucks in the area. In addition, it has generally been found that vibration is not
a significant issue related to operations of a streetcar project unless there is a particularly sensitive
building or function along the alignment and in close proximity to the trackway. Potentially sensitive
receptors along the routes have not yet been specifically identified, but could include residences
and performance venues located very close to the tracks. Construction of project improvements
would likely include both noise and vibration that would be short term and temporary in nature.

¢ Prime and Unique Farmlands - None of the alternatives, which are all located in or near downtown
Kansas City, Missouri, would involve the use of any prime or unique farmlands.

¢ Biological and Natural Resources - Due to the built-up urban environment of the study area, minimal
to no impacts to natural and biological resources are anticipated.

¢ Cultural and Historic - There are a number of NRHP-listed and NRHP-eligible structures within the
study area, and any structure or other potential historic resource over 50 years of age could be
eligible for protection under city, state, and federal historic preservation regulations. Because
historically, streetcars were instrumental in the development of downtown Kansas City,
reintroduction of modern streetcars would not generally be incompatible with the historic character
of the area.

¢ Parklands - None of the alternatives would have a direct impact on any parks. However, the Kansas
City Parks and Recreation Department (KCPRD) has jurisdiction over Grand Boulevard. As a result,
any transit improvements along Grand Boulevard would need to be coordinated with KCRPD.

¢ Seismic - There are no known seismic conditions associated with the alternatives. However, all
project improvements would be designed to applicable seismic standards.

¢ Water Quality and Hydrology - No water quality or hydrology impacts were identified. However,
because the study area is located within the Turkey Creek/Central Industrial District Basin identified
in the 2010 Consent Decree (which prescribes sewer improvements the City will make over the next
25 years), green infrastructure solutions as well as construction best management practices (BMPs)
would need to be identified for the selected alternative and would be required during
implementation as part of the project design.

¢ Construction Impacts - The effects of construction would vary, depending on the selected project. If
either of the bus alternatives were selected, there would be limited new construction in the study
area for project improvements. If either of the streetcar alternatives were selected, there would be
short-term construction in the study area including the trackway, stops, power substations,
overhead centenary, a maintenance facility and related improvements. Construction would
generally be within the street right-of-way, and would take approximately 2 years from the
beginning of construction to operations. Construction methods could be employed that would limit
construction in any one location to a much shorter period. Primary effects of construction would be
to traffic, parking, and access in the vicinity of the project improvements. Access to adjacent uses
could be maintained to all uses during construction.
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Construction of the project would generate local jobs during the construction period and could
provide economic benefits to businesses that support the construction efforts. Conversely,
temporary construction activities can disrupt business operations in the vicinity of the construction

area.

¢ Property Acquisition - Generally, none of the alternatives would require the acquisition of property.
However, some of the alternatives involving the streetcar mode may require the acquisition of
property for a vehicle maintenance and storage facility. Most of the sites under consideration for a

maintenance facility are publicly owned.

4.3.5 Summary of the Tier 2 Evaluation

Overall, the Tier 2 evaluation identified the Main Street Streetcar as the strongest candidate for the LPA.
While several criteria showed no measurable difference between alternatives, there were several
criteria where either the Main Street alignment and/or the streetcar option demonstrated considerable
advantages over the Enhanced Bus mode. The criteria that largely influenced the local review and
agency preferences include the connections to the activity centers, the economic development
potential, public and stakeholder input, and service effectiveness as shown in Table 4-17.

Table 4-17: Summary of Evaluation Results of the Primary Criteria for the Tier 2 Alighments and Modes

Primary Criteria Strongest Alignment Strongest Mode
Activity Center Connections Main Street None
Activity Levels None None
Pedestrian and Bicycle Connections None None
Economic Development Activity None None
Economic Development Potential Main Street Streetcar
Residential and Employment Activity Main Street Streetcar
Transit Reliability Main Street None
Public and Stakeholder Input Main Street Streetcar
Ridership Main Street Streetcar
Capital Costs None Enhanced Bus
Service Effectiveness Main Street Streetcar
Environmental and Natural Resources None None

Note: this table shows a summary of the Tier 2 evaluation. Refer to the text of section 4.3 for additional

details.
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5. Public Involvement

When the downtown corridor alternatives analysis study began in early 2011, one of the early efforts
was to develop a Public Participation Plan®. The plan was developed and executed by the Partnership
team with consultant assistance from the HDR consultant team, and specifically Patti Banks Associates.
The purpose of the plan was to provide a framework from which to guide the public participation
process for the downtown corridor AA.

5.1 Overview of Public Involvement Program

The public participation effort was based on the belief that people whose lives would be affected by
planning and investment decisions have a right to be involved in the decision-making process and
influence choices that are made. The public participation program was designed to be a proactive
process in which the governing bodies worked to engage the affected public in a variety of opportunities
to become involved, and included a meaningful and transparent process that ensured effective
communication about how public participation would influence the decisions.

The partnership team was fully committed to a public participation process that:

e Involved the public in decisions that could affect their lives

e Ensured that the public’s contribution would influence the decision-making

e Communicated how the public’s contribution would influence decisions

e Was adaptable and sensitive to diverse audiences

e Promoted respect

e Provided equal access to opportunities, information and education

e Was consistent and reliable

e Promoted continued engagement

e Allowed for flexibility and use of creative approaches

e Maintained honesty and integrity throughout the process

e Encouraged early and active participation

e Involved process evaluation and monitoring tools
During the study, the public outreach effort included three open houses, scheduled around key
milestones. They were planned to provide information to the public about the study, gather feedback on
the study and Locally Preferred Alternative decision, gain input on the financing strategies considered

for the project, and inform the public and decision-makers about the community issues and concerns.
The three open houses were generally planned and scheduled as follows:

10 kC Downtown Corridor Alternatives Analysis: Public Participation Plan, May 2011
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¢ The first open house was to share with the public the early draft materials and receive feedback
from the public on:

e Draft goals and objectives,
e Draft purpose and need,

e Preliminary list of alignment options for Tier 1 Analysis.

¢ The second open house was planned to share the early results of the Tier 1 screening of alignment
options.

¢ The third open house was planned to share the early results of the Tier 2 screening of the Enhanced
Bus and Streetcar Alternatives for Main Street and Grand Boulevard.

MARC hosted a project web site located on the www.kcsmartmoves.org web page for the downtown
corridor alternatives analysis materials. The web site was regularly updated with the most current study
materials, invitations to the study’s open houses, etc. The Project Team also distributed a series of
media kits throughout the duration of the project. The kits included fact sheets, media releases, display
adds, Frequently Asked Questions, and a list of Partnership Team contacts to provide updates on key
milestones. In addition, e-mail blasts were used to share study information, such as open house notices,
and summaries of public input, along with other key milestone information. Social Media was also
employed to reach out to the public.

5.2 Summary of Public Feedback

As described above, the public outreach process included a variety of methods to engage the public in
the study. The following section summarizes the outreach efforts and feedback received.

5.2.1 Public Open House #1

This open house was held on June 21, ‘ .
2011 from 4:00 to 6:30 PM at the ’/-

Central Branch of the Kansas City
Public Library at 14 W 10" Street in
Kansas City. Two short and identical
presentations were given at 4:30 and
5:30.

Notice of the open house was
provided via press release,
www.smartmoves.org email blast,
bus bulletin, Facebook, and
stakeholder meeting announcements.

A total of 113 people attended the
open house in addition to project
team members. Attendees included
local public officials and staff;
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downtown residents; business representatives; neighborhood groups; umbrella agencies; advocacy
groups; and television, print and radio news media.

The purpose of the meeting was to provide targeted stakeholder groups and the general public and
media with an overview of the downtown corridor AA as well as to:

*

Share information about:

How the AA differs from previous studies

The planning process and Schedule for the AA

Differences between transit modes, such as the modern streetcar and circulator bus
Alignment options for the potential fixed-guideway starter line

Eventual development of a Locally Preferred Alternative (LPA) and general financing strategies.

Gather feedback on:

Draft Goals and Objectives
Draft Purpose and Need
Preferred alignments

Preferred modes

Handouts provided to meeting participants included:

¢ Meeting Overview

¢ Project Fact Sheet

¢ Project Comment Form

¢ Meeting Evaluation Form

Exhibits at the meeting included:

¢

¢

Welcome: Relevant meeting information

Overview: Project description

Process and Schedule: General project details

Project Purpose and Need: Purpose and need statement

Modes of Transit: Circulator bus and modern streetcar comparison

How to Pay for If: Guiding principles and potential sources of funding

Next Steps: Planning process activities for July — September 2011

Stay Informed: www.smartmoves.org

General Summary of Comments received:
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Fifty (50) hardcopy and 14 electronic comment cards were returned to the project team plus other
comments received in a variety of ways, e.g. by email, phone, or letter, during the weeks that followed
the open house. Generally, the feedback received related to:

¢ Improve transit downtown:

For visitors, residents, and workers alike

Due to issues with the current bus system (general and MAX), e.g. timing/scheduling, confusing
routes

Better connect destinations

Improve convenience

Decrease dependence on the automobile
Improve the urban core and spur development

Help Kansas City compete with other cities

¢ Agreement on the purpose and need statement, noting that the starter line could:

Trigger economic development and encourage infill

Support continual growth downtown

Represent permanent downtown investment

Create better transit connections and circulation, particularly for short trips
Be the beginning of fixed-guideway transit in Kansas City

Support tourism

¢ Interest in the modern streetcar because it would:

Use permanent rails

Be a predictable, fixed-route circulator
Have a positive connotation/perception
Offer an easy riding experience

Demonstrate permanence of investment

¢ Interestin all of the alignment alternatives

Most comments focused on Main Street and the Main Street/Walnut couplet and other
provided alternatives, but one respondent suggested that Wyandotte Street be studied among
the alignment alternatives.

¢ Other comments

Excited about the project.

Connections into or through the City Market — Additional detail and presentation requested.
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e Potential for expansion and connection with other transit routes
e Integration and accommodation of bicycles with the starter line
e Expanded bus service as a better mode choice than streetcar

e Consideration and accommodations for the Performing Arts and Sprint Centers events and/or
activities.

e Request for additional streetcar details, .e.g. operations, hours of service, funding mechanisms,
potential rider fares/ticketing, potential ridership, timing for construction, etc.

5.2.2 Public Open House #2

This open house was held on August 31, 2011
from 8:00 AM to 6:30 PM in the Grand Hall of
Union Station (30 West Pershing Road) in Kansas
City. No formal presentations were given. The
open house was held in conjunction with the
Regional Transit Alliance’s (RTA’s) Streetcar Party
from 7 AM to 7 PM at Union Station on the same
day to give the public a “sneak peak” at the
physical examples of the types of streetcar and
bus alternatives under consideration in the
downtown corridor AA study.

Notice was provided via press release,
www.smartmoves.org email blast, bus bulletin,
Facebook, and stakeholder meeting
announcements.

Approximately 900 people participated in the
Streetcar Party, including nearly 280 who signed
in to attend the open house, 300 who toured the
Kinkisharyo ameriTRAM vehicle, 160 Regional
Transit Alliance raffle participants, and 150
registrants for the transportation-inspired
musical performance in addition to project team
members. Attendees included local public officials
and staff; downtown residents; business
representatives; neighborhood groups; umbrella
agencies; advocacy groups; and television, print
and radio news media.
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The purpose of the open house was to provide targeted stakeholder groups and the general public and
media with an overview of the downtown Corridor
AA as well as to:
¢ Share information about:
e Purpose and need for the AA
e How the AA differs from other efforts
e Planning process and schedule for the AA
e Differences between transit modes

e Tier 1 evaluation of alignment options for a
potential fixed-guideway starter line

e Tier 2 evaluation of the Grand Boulevard
and Main Street bus and streetcar
alternatives

e Development of a Locally Preferred
Alternative (LPA) and general financing
strategies for it.

¢ Gather feedback on:

e Tier 2 evaluation criteria that should be
considered

e General comments.

Handouts provided to meeting participants
included:

¢ Meeting Overview

¢ Project Comment Form

¢ Meeting Evaluation Form

Exhibits at the meeting included:

¢ Welcome: Relevant meeting
information

¢ Overview: Project description

¢ Process and Schedule:
General project details

¢ Project Purpose and Need:
Purpose and need statement

¢ Modes of Transit: Circulator
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bus and modern streetcar comparison
¢ June Alignment Alternatives: Maps of the seven alignment options

¢ Tier 1 Evaluation: Evaluation Criteria and results of the process to narrow the seven alignment
options to two.

¢ August Alignment Alternatives: Grand Boulevard and Main Street
¢ How to Pay for It: Guiding principles and potential sources of funding
¢ Next Steps: Planning process activities for July — September 2011

¢ Stay Informed: www.smartmoves.org

General Summary of Comments received:

Forty-five (45) hardcopy project comment cards and 24 meeting evaluation forms were returned to the
project team during the weeks that followed the open house. Generally, the feedback received related
to:

¢ Factors that should be considered during the Tier 2 evaluation:

e Potential for starter line expansion to: Country Club Plaza, 18™ and Vine, Waldo area, North of
the River (including the airport) Johnson County, east, etc.

e Simplicity of alighment, e.g. straight as possible

e Ability of the working population to access the starter line for work, food/groceries, and other
transit connections, e.g. Main Street MAX, potential Main Street Light Rail. Streetcar operation
factors may impact the MAX.

e Ridership generated for working populations

e Bicycle accommodations

e Interior streetcar design

o New development opportunities within the streetcar corridor and beyond
e Energy efficiency

e Emergency procedures

e Ease of construction

e ADA requirements

e Park-and-ride potential

e Advertising ability

e Tourism

¢ Funding:

e How much will the project cost?
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e What are the funding sources?
e To whom would the assessment be applied?
e What benefits would assessed properties receive?

e Would incentives be offered to businesses?

¢ Grand Boulevard Alignment:
e Serves all the centers
e Connects Jobs
e Relates to the “making Grand Boulevard Grand” project

e s straighter

¢ Main Street Alignment
e Connects to grocery, entertainment residential and work locations
e s central to downtown

e Would have parking impacts

¢ Logistics
e Where and how to pay for tickets
e Hours of operation
e Trip length

e City Market connections and alighments

¢ Other
e Like light rail from Waldo to the KCI Airport

e Coordinating and informing the rental population about the Project

5.2.3 Public Open House #3

This open house was held on September 20, 2011 from 4:00 to 6:30 PM at the Arabia Steamboat
Museum (400 Grand Boulevard) in Kansas City. No formal presentations were given.

Notice was provided via press release, www.smartmoves.org email blast, bus bulletin, Facebook, and
stakeholder meeting announcements.

Forty-nine (49) people attended in addition to project team members. Attendees included local public
officials and staff; downtown residents; business representatives; neighborhood groups; umbrella
agencies; advocacy groups; and television, print and radio news media.
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The purpose of the open house was to provide targeted stakeholder groups, the general public and the
media with an overview of the recommendation for a preferred mode and alignment for the downtown
starter line as well as to:
¢ Share information about the:

e Planning process and schedule for the AA

e Detailed Tier 2 evaluation of the Grand Boulevard and Main Street bus and streetcar alternatives

e Alignment and mode recommendations

e General Finance Strategy

¢ Gather feedback on:
e Tier 2 evaluation

e General comments, issues and concerns.

Handouts provided to meeting participants included:

¢ Meeting Overview
¢ Project Comment Form

¢ Meeting Evaluation Form

Exhibits at the meeting included:
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¢ Welcome: Relevant meeting information

¢ Overview: Project description

¢ Process and Schedule: General project details

¢ Project Purpose and Need: Purpose and need statement

¢ Modes of Transit: Circulator bus and modern streetcar comparison

¢ August Alignment Alternatives: Grand Boulevard and Main Street

¢ Tier 2 Evaluation: Detailed assessment that narrowed the AA’s route, type of transit

¢ September Alignment Alternative: Recommendation to select Main Street Streetcar as the preferred
alternative

¢ How to Pay for It: Guiding principles and potential sources of funding
¢ Next Steps: Planning process activities for July — September 2011

¢ Stay Informed: www.smartmoves.org

General Summary of Comments received included:

Seven (7) hardcopy project comment cards and 23 meeting evaluation forms were returned to the
project team during the weeks that followed the open house. Generally, the feedback received related
to:

¢ General praise/excitement for the Project

e Interestin Phase Il plans

e Potential benefits to the community

¢ Project Concerns
e 5" Street between Grand Blvd. and Main St. — Road is congested
e 3" Street from Grand Blvd to Crown Center — impacts to the Main ST. MAX Bus route
e Need accommodations for the disabled
e Coordination with the “making Grand Boulevard Grand” Project
e Desire for curbside services
e Desire for stops in the same location as Main St. Max stops
e Financial strategy includes taxes

e Integration of the streetcar with the existing transit system

¢ Other

e Suggested streetcar frequency simulation for passengers with buses running when the streetcar
would operate — public relations opportunity
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e Suggest test run of streetcar route using buses — gather statistical data to confirm that Main St.
should move forward as the preferred route.
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6. Costs and Finance

This section summarizes the information on the estimated costs and potential financing options for a
new transit project in the downtown corridor in Kansas City. At this very early stage of the project, both
the costs and funding options should be considered preliminary, and are most effective for comparison
purposes. More firm cost and finance analysis will be needed for the project, and would occur as the
project moves forward. More advanced cost estimating would be done as the engineering details
advance. The cost and financing will be affected by many decisions and choices that are yet to be made
by the local sponsoring agencies.

6.1 Capital Cost Estimates

The project team developed estimates of capital costs for the alternatives evaluated in Tier 2, including
the two enhanced bus and two streetcar options on Main Street and Grand Boulevard. These estimates
are early order-of-magnitude estimates and should be used at this point primarily for comparative
purposes. The estimates are based on a conceptual level of engineering and technical evaluation of the
potential alignments.

A summary of the project costs are shown in Table 6—1 and Table 6-2. For detailed assumptions,
methodology, etc, the reader is encouraged to refer to the Conceptual Engineering documents including
the Basis of Design, Cost Methodology, Utility Technical Memorandum and Maintenance Facility
Reports.

Table 6-1: Estimated Capital Costs for Streetcar Alternatives

Main Street Grand Boulevard

Total Project Cost $101.0 M $102.3 M
Total Length (Track Miles) 41 3.7
Cost per Track Mile $24.6 M $27.6 M

Source: KCMO Downtown Circulator AA — Opinion of Probable Costs Summary, HDR, September 16, 2011.

Table 6-2: Estimated Capital Costs for the Enhanced Bus Alternatives

Main Street Grand Boulevard
Total Project Cost $204M $17.7M
Total Length (Trip Miles) 4.8 4.4
Cost per Mile $43M $4.0M

Source: KCMO Downtown Circulator AA — Opinion of Probable Costs Summary, HDR, September 16, 2011.

6.2 Operations Cost Estimates

The project team developed estimates of operating and maintenance costs for the alternatives
evaluated in Tier 2, including the two enhanced bus and two streetcar options on Main Street and Grand
Boulevard. These estimates are early order-of-magnitude estimates and should be used at this point
primarily for comparative purposes because estimates are based on a conceptual operating scenario and
interface with other existing and planned future transit service.

Operating costs for the Tier 2 Alternatives would be related to the mode of service operated and the
amount of service provided. At any given level of service, streetcar service is inherently more expensive
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to operate than bus service, largely due to higher infrastructure (tracks and power system) and vehicle
maintenance costs. However, in many cases, because streetcars have higher capacities and shorter
dwell times than buses, less service is required, and this can offset the higher unit operating costs.

6.2.1 Streetcar and Enhanced Bus Unit Operating Costs

Three other cities (Portland, Seattle, and Tacoma) operate modern streetcar service. The bus and
streetcar costs in those cities range from $175 to $386 per revenue vehicle hour (RVH). In cities that
operate historic streetcars, streetcar costs are generally 35 to 50% higher than for regular bus service,
with the exception of Tacoma, and these differentials are similar for modern streetcar service.

Enhanced bus costs would be somewhat higher than costs for regular bus service, as there would be
higher maintenance costs for enhanced bus vehicles, station facilities, and bus lanes/queue jump lanes.
These costs would be similar to KCATA’s MAX service. For the purposes of these estimates, it was
assumed that increases in infrastructure and vehicle maintenance costs would generally be similar to
offsets in other areas. On this basis, in 2015, enhanced bus costs, again assuming 3.5% inflation per year,
would be $127 per revenue vehicle hour.

Service Levels and Vehicle Requirements

All alternatives were initially assumed to operate in the same manner, which would include:

¢ Hours: Monday through Thursday from 6:00 am to 12:00 midnight; Friday and Saturday from 6:00
am to 2:00 am; Sundays from 8:00 am to 9:00 pm.

¢ Frequency: Monday through Thursday every 10 minutes from 6:00 am to 9:00 pm and every 20
minutes from 9:00 pm to 12:00 midnight; Fridays and Saturdays every 10 minutes throughout the
day; Sundays every 20 minutes throughout the day.

Once the conceptual operating plans were developed, it was determined that three streetcars could
provide 10-minute service frequencies along Grand Boulevard (Streetcar on Grand Alternative), but only
every 11 minutes along Main Street (Streetcar on Main Alternative). Since an additional streetcar vehicle
would cost more than $4 million and increase operating costs by more than 30%, 10/20 minute streetcar
service was assumed for Grand Boulevard and 11/22 minute service was assumed for Main Street.

For Enhanced Bus service, service with both the Main Street and Grand Boulevard alternatives could
operate every 10/20 minutes. However, whereas streetcar service could be provided with three
vehicles, longer bus dwell times (largely for wheelchair boardings and alightings, and the loading of and
unloading of bicycles with front-mounted bike racks) would increase running times to the extent that
10-minute (or 11-minute) service is expected to require four buses.

Annual Operating Costs

Based on the unit costs and service levels described above, 2015 operating costs for either streetcar
alternative are estimated at $3.2 million per year (see Table 6-2), with the only difference being that
Grand Boulevard Streetcar service would operate every 10/20 minutes, while Main Street Streetcar
service would operate every 11/22 minutes.
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Table 6-3: Projected Annual Operating Cost Estimates for Tier 2 Alternatives

Grand Grand Main Main
Enhanced Bus Streetcar Enhanced Bus Streetcar
2011 $2,572,202 $2,777,978 $2,572,202 $2,777,978
2014 $2,851,846 $3,079,994 $2,851,846 $3,079,994
2015 $2,951,661 $3,187,793 $2,951,661 $3,187,793

Source: Nelson Nygaard, October 2011

The Enhanced Bus alternatives would both cost approximately 7% less than streetcar service. The
differential would be relatively low, because as described above, four buses would be in service at most
times for Enhanced Bus service, versus three streetcars for streetcar service. Table 6-3 details the
projected operating costs.

Maintenance Facility Cost Estimates

For both of the Streetcar Alternatives, a new maintenance facility would be required. For the Enhanced
Bus Alternatives, bus maintenance could be accommodated at or through expansion of an existing bus
maintenance facility.

For the Streetcar Alternatives, the Capital Cost estimates include an allowance to cover the cost of a
maintenance facility building, trackwork and systems and site acquisition. The selection of a site for the
maintenance facility has not been done, so the estimate should be considered an allowance, until a site
is selected and more detailed design and cost estimates can be prepared. The capital cost allowance
estimate for a maintenance facility for both Streetcar Alternatives is $8.9 million ($2011).

For the Enhanced Bus Alternatives, the Capital Cost estimates include an allowance for expansion of an
existing bus facility. The capital cost estimate allowance for maintenance facility expansion for both
Enhanced Bus Alternatives is $150,000.

6.3 Finance

During this Alternatives Analysis phase, the key task related to finance was to conduct an analysis of
financing options to identify sources that could be used to support the locally preferred alternative.
Financing options were examined for both Capital (construction) and operations and maintenance. The
consultant team, in consultation with the Partnership Team, identified a wide range of potential Finance
opportunities on both the local and federal levels that could be used to help fund a project in the
Corridor. Private funding options and public-private partnership options were also explored. A candidate
list of potential sources for both capital and operating needs was developed and rated for potential
success as well as the ability to raise sufficient resources to accomplish the selected project.

The consultant team, in cooperation with the Partnership team, developed a series of guiding principles
and a broad-brush approach to financing the costs of the Project. Also, consultation with downtown
corridor stakeholders has been a key part of the finance research and development so far. These early
efforts led to the identification of a few of Guiding Principles for financing of a downtown project. The
guiding principles include:
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e No dedicated city-wide sales or property tax.

e Fixed rail system creates “permanence” that spurs investment.
e No diversion of KCATA funding.

e Maximize opportunities for Federal contribution.

A common thread that has run through much of the stakeholder and civic leader discussions is the belief
that the finance plan for the downtown project must be downtown-focused rather than imposed over
the City as a whole in order to be viable. Most generally believe that a downtown circulator constructed
employing a fixed guideway (such as embedded rails) will not merely provide beneficial transit effects,
but also (importantly) will provide a sense of permanence that will lead to significant investment and
reinvestment in the vicinity of the fixed-guideway system. The consultant team, as well as stakeholders
and civic leaders, understand that any new system will likely need to be funded substantially (if not
wholly) by newly created revenue, so that existing levels of transit service, and the funding thereof, are
not diminished or otherwise adversely affected. Finally, all parties generally agreed that aggressive
efforts should be undertaken at the appropriate time to secure one or more Federal contributions to
support the locally provided finance effort for the Project.

Potential Local Funding Sources

¢ Missouri Transportation Development District, or “TDD"”, formed pursuant to the Missouri
Transportation Development District Act, § § 238.200, et seq., RSMo (the “Act”).

¢ A District Sales Tax - A district-wide sales tax of approximately one percent.

¢ Property Assessments - Annual special assessments on real property within the TDD based on
assessed value.

¢ Annual special surface parking assessments on commercial surface parking spaces within the
TDD.

¢ Fares - rider fares.

¢ Advertising revenue from on-vehicle signage and other advertising opportunities.

Potential Federal Funding Sources
¢ New Starts, Small Starts and Very Small Starts (FTA Section 5903 Funds).
¢ Urban Circulator Grants.
¢ TIGER Grants.

¢ Other federal appropriations or authorizations.
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7. The Locally Preferred Alternative

The purpose of this section is to document the Locally Preferred Alternative (LPA) for the Kansas City
downtown corridor. It documents the decision, including mode, alignment, general stop locations,
service characteristics, etc; summarizes the analysis, public and stakeholder engagement and local
agency decisions leading to the LPA selection; and, provides an overview of the basis for the selection of
the LPA.

7.1 The LPA Decision Process

The process of selecting the Locally Preferred Alternative for the downtown corridor included the
following steps:

¢ The consultant team presented the Tier 2 evaluation to the Partnership Team on September 19,
2011, along with a preliminary recommendation of Streetcars on Main Street for the LPA.

¢ After reviewing the technical analysis and public input from the Open Houses, the Partnership team
made an initial recommendation for the Locally Preferred Alternative (LPA) to the Downtown
Parking and Transportation Commission.

¢ The Downtown Parking and Transportation Commission held a public meeting on September 20,
2011. After a presentation on the study findings by project staff, and hearing from the publicin
attendance at the meeting, the commission passed a recommendation to the City Council to select
Streetcar as the Mode and Main Street as the alighment for the Locally Preferred Alternative.

¢ The City Council held an additional public meeting on September 29, 2011 to review the
recommendation of the Parking and Transportation Commission. Staff presented the study analysis
and findings. An overview of the recommendation from the Downtown Parking and Transportation
Commission was presented. Public testimony was received and the City Council accepted and
adopted the recommendation from the Parking and Transportation Commission to select Streetcars
on Main Street as the Locally Preferred Alternative. A copy of the City Council Resolution is included
in Appendix A.

¢ The board of KCATA adopted the Streetcar on Main Street as the Locally Preferred Alternative on
December 14, 2011. A copy of the KCATA Resolution is included in Appendix A.

¢ The MARC Board adopted the Streetcar on Main Street as the Locally Preferred Alternative on
January 24 2012. A copy of the MARC Resolution is included in Appendix A.
7.2 LPA Project Description

The selected LPA is a modern streetcar service operating between River Market and Crown Center in
downtown Kansas City via Main Street. In summary, this service would be:

¢ Service would be provided with single-vehicle trains
¢ Service would largely operate in mixed traffic

¢ Stations would be spaced approximately every two blocks (due to the circulator nature of the
service)

¢ Stations would be small in scale, and size to accommodate a single streetcar.

Regional Alternative Analysis: Downtown Corridor
Alternatives Analysis and Locally Preferred Alternative Report
March 2012 Page 7-1



A description of modern streetcar service, including photos of typical applications, is included in Chapter
3. Additional information specific to the LPA is provided below. Further definition and refinement of the
LPA will occur in subsequent steps of the project development process.

7.2.1 Mode

The modern streetcar is the recommended transit mode for the downtown corridor. This mode best
meets the project’s Purpose and Needs and the goals and objectives as outlined in Chapter 2. The
streetcar mode had the most significant public and stakeholder support, as demonstrated in Chapter 5.

As illustrated in Chapter 3, modern streetcars are single-unit low-floor vehicles with articulated sections
that allow them to navigate tight turns. They typically carry approximately 30 seated passengers and 100
standing passengers; this configuration is common because most trips are short and standing is often
convenient. They also have interior room for on-board fare vending and bicycles.

Modern streetcars are typically powered by overhead catenary, although some can travel for short
distances using battery power. (New technologies are now under development that would allow for
underground power supply, but there are none in production or operation yet.) The vehicles are
designed for in-street mixed-traffic operation and can also operate in exclusive environments.

7.2.2 Alignment

The recommended alignment for the downtown corridor is the Main Street Alternative and is shown on
Figure 7-1. This alignment best meets the project’s Purpose and Need Statement, and the goals and
objectives as outlines in Chapter 2. This alignment also had the most significant public and stakeholder
support, as noted in Chapter 5.

The length of the alignment is approximately 2.11 miles. The northern terminus of the alignment is the
intersection of 3™ Street and Grand Boulevard. The southern terminus of the alignment is the
intersection of Grand Boulevard and Pershing Road. The alighment segments from north to south are as
follows:

¢ Grand Boulevard between 3™ Street and 5" Street
¢ 5" Street between Grand Boulevard and Delaware Street
¢ Delaware Street between 5™ Street and 7™ Street
¢ Main Street between 7" Street and Pershing Road

¢ Pershing Road between Main Street and Grand Boulevard

7.2.3 Connectivity

The LPA would offer connections to transit at three major locations:
¢ Grand Boulevard at 3" Street — new KCATA transit center with connections to KCATA services

¢ Main Street at 10" Street — connections with KCATA services at the existing 10" & Main transit
center

¢ Main Street at Union Station — connections with potential regional rail services at Union Station or
elsewhere in downtown.
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Figure 7-1: The Locally Preferred Alternative Alignment and Station Locations
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7.2.4 Stations

The LPA would include 12 station pairs (one for each direction on each side of the street) as shown on
Figure 7-1. The general locations of the stations associated with the LPA, listed from north to south, are
as follows:

¢ 3rd & Grand — northern terminus, on Grand Boulevard at 3rd Street

¢ City Market — on 5th Street at Walnut Street

¢ River Market West — on Delaware Street at Independence Avenue

¢ North Loop — on Main Street at 8th Street

¢ Financial District — on Main Street at 10th Street, adjacent to KCATA transit center

¢ Financial District South on Main Street at 12th Street

¢ Convention Center/Power & Light — on Main Street at 14th Street

¢ Kauffman Center — on Main Street at 16th Street

¢ Crossroads — on Main Street at 18th Street

¢ Freighthouse — on Main Street at 20th Street

¢ Union Station — on Main Street opposite Union Station

¢ Crown Center — southern terminus at Pershing Road

The stations would generally of a similar scale as KCATA’s MAX stations, with similar and facilities and
amenities. The layout and design of a individual stations would be dependent on a number of factors
including:

¢ The location of the stop in the roadway (curbside or median)

¢ The location of the stop with respect to an intersection (near or far-side)

¢ The dimensions and configuration of the streetcar vehicle, including presence of doors and ADA
boarding locations

¢ The availability of space (including sidewalk) behind the street curbs and within the right of way
¢ Station facilities

¢ The presence or absence of on-street parking at the site of the stop

¢ Americans with Disabilities Act (ADA) Standards for Accessible Design

¢ State/local codes and regulations

Minimum platform lengths will need to match the low-floor boarding area from the first door to the last
door. The length can vary among streetcar manufacturers, but most stations will require 60 to 70 feet of
length. Curbside stations require about eight feet of width and bi-directional median stations require
about 10 feet of width. For curbside stations, that width can be provided through curb bulb-outs or
through use of the sidewalk. Platform heights are typically 14 inches.
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7.2.5 Typical Cross Section

Most of the streetcar alignment for the LPA would operate in mixed-traffic, as illustrated a typical type
of Cross section in, except for the two terminal locations along Pershing Road and on Grand Boulevard
at 3" Street. South of 14" Street, service would likely operate in median lanes. Between 14" and 9"
Street, service would likely operate in the curb lane. Initial conceptual designs are presented in the
Volume 2 of the Conceptual Alignment Drawings (September 2011).

Figure 7-2: Proposed Typical Cross Section - Main Street South of 12th Street
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7.2.6 Transit Priority

¢ Transit priority will be used to minimize intersection delays. The types of transit priority that will be
used will include:

¢ Exclusive rights-of-ways at the terminal locations (on Pershing Road and 3" and Grand).

¢ Transit signal priority at key intersections. Signal priority will be used to hold lights green for
approaching streetcars and shorten red times for streetcars stopped at intersections. Signal priority
locations that could be used have not yet been defined. These will be defined as the design is
advanced.

¢ Separate signal phases at intersections where streetcars will need to operate across general traffic
lanes.

7.2.7 Maintenance Facilities

For the selected Main Street Streetcar Alternative, a Vehicle Maintenance Facility (VMF) will be needed
to provide vehicle storage and maintenance services — including vehicle inspection, exterior washing,
interior cleaning, repair activities, and spare parts storage. Space for operations and administrative
functions would also be included. The facility must accommodate a minimum of five streetcar vehicles
(four active vehicles and one spare), based on the preliminary assessment of vehicle requirements for
the Main Street Streetcar Alternative. These conceptual requirements will be confirmed in conjunction
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with the refinement of the preliminary operations plan, and resulting VMF needs will be updated as
appropriate in future stages of project development.

The alternatives analysis process defined the technical requirements of a VMF site and identified a total
of sixteen possible sites in the study area that could be considered for a future VMF. Of the sixteen
potential sites, only seven exhibited high potential as a future VMF location. This effort primarily served
to identify that there are potential sites for a VMF to support the various Streetcar Alternatives. A more
exhaustive analysis and study will be required to further evaluate and select a site once the study moves
into the advanced conceptual engineering work.

7.2.8 Service Characteristics

Following are the general service characteristics recommended for the LPA. More specific details of the
service characteristics will be further defined in the next phases of the study.

¢ Span of Service: Monday through Thursday - 6:00 AM to 12:00 AM; Friday and Saturday - 6:00 AM
to 2:00 AM; Sunday - 8:00 AM to 9:00 PM.

Table 7-1: Locally Preferred Alternative
Span of Service and Frequencies

Days Hours Frequency (mins)

Monday - Thursday 6 AM -9 PM 11
9PM-12 AM 22

Friday and Saturday 6 AM -2 AM 11

Sundays 8 AM - 9 PM 22

¢ Service Frequency: Every 11 minutes; except every 22 minutes from 9:00 PM to 12:00 AM Monday
through Thursday and on Sundays

¢ One-way Running Time: 14 minutes

7.2.9 Fare Collection

It was not determined during the AA whether or not fares will be charged. However, if they are, then
fare collection would be via ticket purchases from ticket machines onboard the streetcar vehicles.

7.3 Basis for Selection of the LPA

As noted in Chapter 4 of the AA Report, the Kansas City Downtown Corridor Alternatives Analysis study
used a multi-step process to identify a wide range of alignment alternatives, narrow the list to a smaller
set of most promising alternatives, and then evaluate the remaining alternatives against a set of
evaluation criteria. As is documented in Chapter 4 of the AA Report, the study implemented a 2-Tiered
Screening process. Tier 1 Evaluated seven alignment options and recommended carrying two forward
for further analysis in the Tier 2 screening process. The Tier 1 Analysis was documented in the “Technical
Memorandum: Results of The Tier 1 Screening” dated August 15, 2011.
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Figure 7-3: Tier 1 Alignment Options
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7.3.1 Tier 1 Evaluation of Alignments
The Tier 1 evaluation process was based on several key principles and assumptions as follows:

¢ Screening based on 13 criteria that reflect Purpose and Need Statement that included four strategic
principles: Connect, Develop, Thrive and Sustain.

¢ The evaluation criteria were built from these four principles and included qualitative and
guantitative elements.

¢ Seven alignments were examined: four were bi-directional and three were couplets as shown on
Figure 7-3, and all alignments were mode-neutral

¢ Couplet service areas for walking objectives were considered smaller than for bi-directional
alternatives (1/4 mile from both directions)

¢ Couplet service areas for development impact objectives were larger than for bi-directional
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alternatives (1/4 mile from either direction)

¢ Alternatives were given a rating of Best, Good, or Fair for each criteria, and all ratings were relative.
¢ The Tier 1 Screening is detailed in Chapter 4, and summarized below along with the key findings.

7.3.1.1 Objectives Related to “Connect” Principle
¢ Improve downtown circulation
¢ Provide connections to major activity centers

¢ Provide good bicycle and pedestrian connections

Findings
¢ Couplet designs serve smaller walking distance and are less intuitive than bi-directional designs
¢ Alignments that serve 10" & Main preferable

¢ Tradeoff between serving Government District (employment) and the Convention Center/
Kaufmann Center (visitor & special events)

¢ All alignments offer potentially good bicycle & pedestrian connections.

7.3.1.2  Objectives Related to the “Develop” Principle
¢ Support development and redevelopment
¢ Increase the number of downtown residents

¢ Support larger “catalyst” development projects

Findings

¢ Couplet designs generally have greater development impact potential due to larger influence
area

¢ All alternatives have good potential to increase the number of downtown residents

¢ All alternatives have similar potential to impact larger “catalyst” development projects on large
parcels

¢ Two factors account for the minor differences between alternatives:
e Spatial distribution of vacant parcels (generally cluster in western downtown)

e Spatial variation of land values (higher in “central” alignments)

7.3.1.3  Objectives Related to the “Thrive” Principle
¢ Support residential and employment activity downtown
¢ Support downtown visitors and special events

¢ Incorporate public and stakeholder input
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Findings

¢ Employment activity more numerous than population

¢ Employment clustered in east, population in west

¢ All alternatives serve visitor and special event venues, though Main best
¢ Main had most public support, Grand second

¢ Couplets generally less well supported

¢ Strong support for service to River Market

¢ Concern about service into Crown Center

7.3.1.4  Objectives Related to the “Sustain” Principle
¢ Provide efficient and effective transit service

¢ Provide reliable transit service

¢ Convert surface parking to higher-value uses

¢ Consider impacts on utilities

Findings
¢ Grand and Main provide best opportunities for efficient and effective transit service
¢ Couplets have less intuitive service design
¢ All alternatives relatively similar in ability to provide reliable transit service
¢ Alternatives utilizing Grand have greater potential to redevelop surface parking
¢ Grand has lowest impact on utilities
¢ Couplets have greatest impact on utilities
The conclusion of the Tier 1 Screening resulted in two alternatives rating most favorably, and being

recommended for further evaluation in the Tier 2 screening, as described below and illustrated in
Figure 7-4 and Figure 7-5.
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Figure 7-4: Summary of the Key Findings and Conclusions from the Tier 1 Screening of Alignments

¢ The Grand Boulevard Alignment was rated Best for the following reasons:
e Close to downtown activity centers
e C(Close to employment
e Integrates well with existing transit service
e Fewer utility conflicts
e Strong public and stakeholder support
¢ The Main Street Alignment was also rated Best for the following reasons:
e Close to downtown Activity Centers
e C(Close to visitor destinations
o Integrates well with existing transit service
e Development Potential

e Strong public and stakeholder support

The results of the Tier 1 Screening are shown in Figure 7-5; the study team recommended carrying the
Grand Boulevard and Main Street Alignments into the Tier 2 screening process.
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Figure 7-5: Tier 1 Alignment Screening Results

7.3.2 Tier 2 Evaluation of Alternatives

The Tier 2 Screening Process was built on the conclusions of the Tier 1 findings and recommendations.
The two alignment options were further developed into alighment and mode alternatives. Each
alignment was developed to include both an Enhanced Bus Alternative and a modern Streetcar
Alternative, as shown in Figure 7-6. The key characteristics of the mode alternatives are shown in Figure
7-7. Figure 7-8 shows the alignments and stop or station locations for the Tier 2 Alternatives.

Figure 7-6: Tier 2 Alignment and Technology Alternatives
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Figure 7-7: Key Characteristics of the Tier 2 Streetcar and Enhanced Bus alternatives
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The Tier 2 analysis was supported through development of a variety technical analyses, and additional
public and stakeholder engagement, including:

1. Definition of Alternatives
a. Conceptual Engineering / Alignment Maps & Drawings
Basis for design of Streetcar and Bus Alternatives
Maintenance Facility Report
Cost Methodology for Developing the Opinion of Probable Cost
Cost Estimate for Bus and Streetcar Alternatives

™o o o

2. Tier 2 Screening Technical Analysis
a. Ridership Methodology and Analysis Memorandum
Economic Development Analysis
Environmental Screening Technical Memorandum
Utilities Memorandum
Traffic Analysis Memorandum
Bikes and Pedestrian Memorandum
Preliminary Finance Plan

@0 oo T

3. Documentation of Public and Stakeholder Engagement
a. Plan for Public and Stakeholder Overview and Approach
b. Meeting materials used at Public Meetings (available at KCSmartMoves.org)
c. Summary results from open houses (available at KCSmartMoves.org)
d. Small collection of most relevant newspaper reporting on the Project
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There were several key assumptions in the Tier 2 evaluation of alternatives approach, as follows.

¢ Walking distances based on %-mile buffers

¢ Economic development based on blocks, not walking distance
¢ Opening year 2015

¢ Forecast year 2035

¢ Household data from US 2010 Census

¢ Employment data from MARC Travel Demand Model

7.3.2.1 “Connect” Evaluation Criteria and Findings

¢ Connections With Activity Centers: Number of Activity Centers within % Mile of Stations; Activity
Levels (Employees, Households, Hotel Rooms, etc.) within % Mile of Stations; and Walking Times to
Activity Centers.

e Main: Directly serves 10" & Main Transit Center, and serves more special event and visitor
activity centers.

e Grand: Directly serves the Sprint Center, and better serves the Government District employment
center.
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Figure 7-8: Tier 2 Enhanced Bus and Modern Streetcar Alternatives
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Figure 7-9: Activity Levels within % mile: Housing Units, Employees, Hotel Rooms and Special Events

EB = Enhanced Bus, SC = Streetcar

¢ Assessment of Pedestrian and Bicycle Environment: Review of Pedestrian and Bicycle Connections
to/from Stations.

e Both Main and Grand have generally good and similar walking and bicycling environments
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¢ Activity Centers: 13 activity centers as identified in local planning documents; Walk times estimated
using Google Maps; Employment data from Regional Travel Demand Model; Household data from
2010 US Census; Hotel Room data compiled by project team; Special event venues compiled by
project team.

7.3.2.2 “Develop” Evaluation Criteria and Findings

¢ Existing Economic Activity: Population and Housing; Employment; Hotel Rooms; Special Event
Venue Attendance; Retail Sales; Corridor Market Value

¢ Economic Development: Quantitative Assessment, and Qualitative Assessment

e Streetcar Alternatives are expected to induce economic growth over the baseline growth to
2025

e Enhanced Bus Alternatives are not expected to induce significant additional (over base case)
economic growth

e Projected additional growth is higher on Main Street as compared with Grand Boulevard

7.3.2.3 “Thrive” Evaluation Criteria and Findings
¢ Residential and Employment Growth
e Main: Serves more residents, housing units, hotel rooms; has higher special event attendance

e Grand: Serves greater employment (within % mile)

Figure 7-10: Activity Levels within Station areas of the Tier 2 Alignments

¢ Transit Reliability
e Main had no scheduled street closures in 2011

e Grand had 21 scheduled street closures in 2011

¢ Public and Stakeholder Input
e Overwhelming support for Streetcar over Enhanced Bus at public forums
e Most liked the simplicity of both alighments

e Development stakeholders feel short-term market is from residents, downtown visitors and
guests; Main Street serves these folks better
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e Main received more numerous and vocal support

e Grand received significant opposition from some key stakeholders

7.3.2.4 “Sustain” Evaluation Criteria and Findings
¢ Ridership
e Streetcar ridership significantly higher than Enhanced Bus

e Main ridership approximately 9% higher than Grand

Figure 7-11: Estimate of Average Weekday Riders

¢ Capital and Operating Cost
e Streetcar capital costs are five times more expensive than Enhanced Bus: $100 m vs. $20 m
e Higher capital costs on Main Street than Grand

e Streetcar operating costs would be slightly more expensive—higher vehicle and non-vehicle
maintenance costs

e Bus operating costs would not be significantly lower because more vehicles in operation

Figure 7-12: Estimated Operating Cost Metrics
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¢ Environmental and Historic Resources

e Pre-NEPA analysis indicates no significant impacts or differences between the two alignments

Figure 7-13: Tier 2 Summary Findings and Conclusions

Alternatives Best Meeting Each Criterion
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Figure 7-14: Tier 2 LPA Recommendations: Select Streetcars on Main Street
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7.4 Finance Strategy for the LPA

The consultant team, working in close coordination with City officials, has developed guiding principles
and a preliminary financing plan that it recommends for the Locally Preferred Alternative Project. At this
point, the financing plan is preliminary, because (1) the costs of the Project will be refined from the
initial estimates in this report, (2) stakeholder consultations are only in the early stages and the results
of those consultations will very likely impact the specifics of the financing plan. Following is the
preliminary finance plan, subject to further refinement.

Guiding Principles:
e No dedicated city-wide sales or property tax
e Fixed rail system creates “permanence” that spurs investment
e No diversion of KCATA funding
e Maximize opportunities for Federal contribution

From the outset of this Alternatives Analysis process, the City has consistently stated its belief that the
finance plan must be downtown-focused rather than imposed over the City as a whole, in order to be
viable under local conditions. City planners and civic leaders have generally accepted the proposition
that a downtown circulator constructed with a fixed guideway (such as embedded rails) will not only
provide beneficial transit effects, but also (importantly) will provide a sense of permanence that will lead
to significant investment and reinvestment in the vicinity of the fixed guideway system. The consultant
team, as well as stakeholders and civic leaders, understand that any new system will likely need to be
funded substantially by newly created revenue, so that existing levels of transit service are not
diminished. Finally, all parties generally agree that aggressive efforts must be undertaken (at the
appropriate time) to secure one or more Federal contributions to help pay for the capital cost of the
Project.

7.4.1 Preliminary Funding Strategy for the Locally Preferred Alternative

In order to create new funding sources that are downtown-focused, the study team recommends that
the Project be constructed and financed under the auspices of a Missouri Transportation Development
District, or “TDD”, formed pursuant to the Missouri Transportation Development District Act,

§ § 238.200, et seq., RSMo (the “TDD Act”). ATDD is a special benefit district that operates as a separate
entity and is a political subdivision of the State, governed by a Board of Directors. A TDD has the
statutory power to establish (after the approval of a majority vote of the qualified voters within the
TDD) several sources of revenue, that would be generated within the boundaries (and only within the
boundaries) of the TDD.

Stakeholders would be asked to agree to the formation of a TDD with boundaries that cover much of the
downtown core area. The specific boundaries remain subject to refinement, but the consultant team
suggests a district that runs (generally) from the Missouri River on the north to 27th Street on the south,
encompassing east to west the bulk of the “River Market” area, all of the property in the “downtown
loop” and property south of the downtown loop generally from the centerline of Broadway on the west
to the centerline of Locust on the east.
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The preliminary capital cost estimate for the Project is just over $100 Million (as shown in Table 7-1).
First year Operation and Maintenance Costs (“O&M”) are projected to be approximately $2.8 Million. In
the formulation of this preliminary finance plan, the study team has assumed receipt of $25 Million in
Federal funding assistance, (which we believe to be a reasonable assumption) although Federal funding
is not assured. We have also taken into account the expressed intention of the City to provide $2 Million
toward the cost of Advanced Conceptual Engineering.'* Based on this assumption, the revenue to be
generated under the finance plan should (1) support annual debt service on the remaining capital costs
of $73 Million, (2) cover annual O&M costs, and (3) allow for the creation of a reasonable reserve for
extraordinary repairs or replacement of equipment.

Table 7-2: Project and Finance Costs

Project Costs (includes aggregate contingency of $18 Million) | $ 100,000,000
City Funding of Advanced Conceptual Engineering $ (2,000,000)
Federal Funding $ (25,000,000)
Net Project cost to Finance* $ 73,000,000

*This amount could be reduced as design and engineering proceed further.

It is anticipated (based on discussions with City officials) that the required local contribution to the
capital costs (573 Million) would be financed by limited obligation revenue bonds issued by the TDD or
another qualified issuer and payable from the TDD’s revenue stream pledged to repay such bonds. With
respect to such bonds, the annual debt service would vary depending upon many factors, including most
particularly the interest rate and the debt service coverage ratio required by the capital markets when
the bonds are actually issued.

The City’s independent professional financial advisor, First Southwest Company (“First Southwest”),
provided guidance for modeling the preliminary finance plan using the following assumptions:

e Issuance of 25-year bonds in April 2013 in an amount necessary to generate a project fund of
$73 Million;

e Additional security for the bonds through an annual appropriation guaranty of the bonds on the
part of the City;

e 5.33% true interest cost, with net minimum debt service coverage of 1.25; and
e (Capitalized interest through November 2013;
e Debt service reserve fund equal to maximum annual debt service;

e Establishment of a 15% Operating Cost Reserve, funded from TDD revenues; and

" The Project could also receive up-front or periodic revenue from “naming rights” for vehicles,
although we have made no projection of the revenue that could be derived from “naming rights” for
vehicles. Revenue from naming rights that is obtained up-front can be used to reduce the capital costs
to be financed.
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e Periodic growth/decline rates for revenue and expense, as follows:

O District Sales Tax — Increases one percent (1%) annually
Property Assessments — Increases two percent (2%) bi-annually
Surface Parking Assessments — Decreases two percent (2%) annually
Fares — Increases one percent (1%) annually

Ad Revenue — No periodic growth

O O O O O

O&M Cost— Increases two percent (2%) annually.

Applying the debt service requirements modeled by First Southwest, a number of potential components
of revenue that could be generated by a TDD under the TDD Act were identified. The possible revenue
sources, at the rates set out in Table 7-2, would provide sufficient revenue to repay the bond financing
modeled by First Southwest. The components, and possible rates for each of the components are set
out in Table 7-3, which also contains an explanation of the basis for the projected Year One amount of
each item of revenue and expense. These numbers are preliminary and subject to change, although the
formation and operation of a TDD, and the generation of TDD-derived revenue, is the essence of this
preliminary finance plan, and — based on the consultant’s review — such a finance plan is legally
permissible and financially feasible. It is worth noting that the assumptions underlying the revenue
projections do not include any increases in property values or taxable sales that are expected to occur as
a result of new development or redevelopment of underutilized parcels.

Table 7-3: Projected Annual Sources of Revenue Through Transit Development District

Total projected assessment for 2013. Rates per $100 AV:
Commercial $0.52, Residential $0.70, City $1.04. Special
Assessments on commercial property do not apply to

Special Assessment on
Real Property Assessed $5,140,000

Value market value over $150,000,000.

One Cent Sales Tax in Estimated based on aggregate area-wide data provided

District »3,800,000 by KCMO

Special Assessments on Based on estimate of 4,000 commercial surface parking

Commercial Surface S 730.000 spaces assessed at $182.50 per space per year

.50/space/day) - only assesses surface commercial pay

. ’ ($0.50/ /day) - onl f ial

Parking lots.

Year 1 ridership projected to be 2,900 per average day.
Assumes fare of $1.00, but reduced by 50% to account for
Ridership Fares $529,000 [transfers and possible promotional vouchers. Ridership
fares may be inefficient revenue source due to cost of
implementing and enforcing

Advertising Revenue $ 100,000
TOTAL $ 10,299,000

It is anticipated that the City and stakeholders will pursue low-cost governmentally-assisted financing for
some or all of the costs of the Project, through such programs as TIFIA and/or Missouri’s State
Infrastructure Bank, among others. Low-cost financing for some or all of the $73 Million in capital costs
expected to be financed could reduce the amount of TDD-derived revenue required for such financing.
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Table 7-4: Projected Annual Assessments

Commercial $0.52,
Assessment Rate per $100 of Assessed Value Residential $0.70,
City $1.04
Commercial per $1 Million of Fair Market Value S 1,664
Residential per $200 Thousand of Fair Market Value S 267
City per S1 Million of Fair Market Value $3,328
Annual City Assessment Payment $ 809,979

Based on discussions with City officials, there appears to be support for implementing a financing plan
similar to this preliminary finance plan, provided that the City’s credit risk is minimized to the
satisfaction of the City.

The consultant team recommends that a relatively small working group of major stakeholders be
established to pursue a Federal contribution and low-cost governmentally-assisted financing for some or
all of the costs of the Project, and that the working group proceed to refine this preliminary financing
plan, consistent with the guiding principles set forth at the outset of this section.
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Appendix A:
Local Agency Actions
Adopting the Locally Preferred Alternative

City of Kansas City, Missouri (KCMO)
Mid-America Regional Council (MARC)

Kansas City Area Transportation Authority (KCATA)
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RESOLUTION NO. 110764

WHEREAS. the recommended mode and alignment was carefully and fully
considered in the most open manner possible, such that the City Council is confident that
it expresses the best alternative to pursue to implementation; and

WHEREAS, the Kansas City Parking and Transportation Commission, at its
September 20, 2011, meeting, reviewed the consultant team’s report and unanimously
agreed to and adopted the recommended mode and corridor alignment; and

WHEREAS, the downtown circulator system is fully expandable and that which
is being implemented here will serve as a critical building block for more extensive
regional transit system improvements going forward; NOW, THEREFORE;

BE IT RESOLVED BY THE COUNCIL OF KANSAS CITY:

Section 1. That the recommended mode and corridor alignment — modern
streetcars on Main Street — is hereby agreed to and adopted by the City of Kansas City,
Missouri.

Section 2. That the City is committed to fully completing the DCAA process in
accordance with Federal Transit Administration requirements,

Section 3.  That the City reaffirms its commitment to the commuter rail
alternative analysis being led by Jackson County, Missouri, which when implemented,
will work in conjunction with the downtown circulator to move people to and from their
neighborhoods and a variety of activity and employment centers.
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Final Conceptual Engineering Documents

The conceptual engineering and analysis for the Kansas City, MO. Downtown Circulator
Alternatives Analysis is now complete. Several alternatives were considered in both Tier 1 and
Tier 2 screening of the analysis including four alignments and two modes. As a final deliverable,
HDR Engineering, Inc. has complied the engineering documents into two volumes. Volume 1
includes all the engineering technical documents that were created and used during the
evaluation of the alternatives. Volume 2, includes the conceptual engineering documents
which document the station locations and key cost components used to develop the opinion of
probale costs. The following includes a brief discription of the contents in each Volume and
appendices.

Volume 1 — Conceptual Engineering Technical Documents

Appendix A — Basis of Design Report/Technical Memorandum — This report serves as the basis
for the entire engineering evaluation. It documents the basic design assumptions for each of
the modes and describes the general characteristics assumed for the alternatives.

Appendix B — Maintenance Facility Siting Technical Memorandum — This memorandum
documents the conceptual level evaluation of possible sites for a maintenance and storage
facility.

Appendix C — Utility Identification Summary — This is a summary of a preliminary utility
investigation which was used to establish the potential utility infrastructure that could be
encountered and may have to be dealt with during future phases of project development.

Appendix D — Cost Methodology for Developing the Opinion of Probable Costs — This
memorandum sumerizes the overall methodology and apporach used in developing the opinion
of probable costs for both the bus and streetcar alternatives.

Appendix E — KCMO Downtown Circulator AA — Opinion of Probable Cost Summary — This
memorandum is summary of the final capital cost estimates developed for the project. It
includes a breakdown of the major cost components as well as the detailed estimates
developed for the project.

Volume 2 — Conceptual Engineering Drawings

Volume 2 includes the conceptual engineering drawings for both the streetcar and bus
alternatives considered during the tier 2 screening process. It includes both plan view and
general typical sections for each alternative. It should be considered conceptual in nature with
the primary purpose of documenting the key cost compenents used to develope the opinion of
probable costs for the project.
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1 INTRODUCTION

1.1 Purpose and Scope

The purpose of this Basis of Design Report is to establish general assumptions that will serve as the basis
for the engineering evaluation and capital costs estimates to be developed during the Tier 2 screening of
alternatives. The material contained herein is intended to provide a clear understanding of the basic
design assumptions being used for this study.

The design assumptions contained in this report include assumptions for both the streetcar and bus
alternatives. However, the majority of this report is focused on defining the streetcar assumptions since
many design elements are only affected by or pertinent to the streetcar alternatives. The streetcar
exclusive sections include sections 2, 3, 6, 7, and 8. Section 1, 4, and 5 discusses many common issues
that apply to both modal alternatives.

In general, the design assumptions for the bus alternatives will follow the same standards used for the
existing MAX BRT design except station spacing. The assumptions for the streetcar alternatives are
based on industry best practices for projects similar in nature to the KCMO Downtown Circulator. They
represent the “typical” characteristics of a urban circulator and include some of the unique challenges of
implementing a system in a built downtown environment. These general guidelines are intended to
support the planning process and serve as a general framework for establishing more detailed guidelines
during preliminary engineering and final design.

This document has been reviewed by MARC, KCMO and KCATA. All comments received have been
addressed and/or incorporated in this final version of the basis of design report .

1.2 Other Projects.

There are several planned future projects and studies that take affect some or all of the Downtown
Corridor Alternatives Analysis study area. During the process of alternatives evaluation, it is important
to consider how these projects and studies may impact the feasibility and/or costs of each alternative.
As of July 2011, the following are MAJOR projects and/or studies within in the Downtown Corridor study
area that should be considered as part of this study:

e Grand Blvd Streetscape project — Currently Grand Boulevard is being studied for possible
streetscape improvements. These improvements could include widening sidewalks, adding bike
facilities and modifying the existing traffic configuration. If Grand Blvd is further considered to
advance into Tier 2 screening and/or becomes the locally preferred alignment, close
coordination and collaboration will be required between the two project teams.

e Jackson County Commuter Corridors Alternatives Analysis — This project does not share an
alignment with the downtown circulator and is completely independent, serving commuters
from outer suburbs. However, the downtown circulator, if built, would complement the
commuter rail project in providing circulation in the downtown business district. As both
projects move forward, there should be ongoing coordination and discussions to ensure
passengers of one system can easily access and use the other.
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e KCATA’s Comprehensive Services Analysis — The Comprehensive Service Analysis (CSA) applies
to the public transit service provided by KCATA. It will be used on an ongoing basis to evaluate,
adjust and improve transit service as demand and conditions change.

1.3 Potential Operational Constraints — Street Closures

There are many events, festivals, concerts, etc. that occur in downtown Kansas City that could have an
impact on the operations of the alternatives along many of the alignments being considered. It is
relatively common for some of the streets in downtown to be closed during larger events. There are
two types of closures that are typical in the corridor. One is a partial-day closure to help control
pedestrian circulation to large events held at the Sprint Center. The street is only shut down during the
event and for a short duration before and after. The other type of closure is a full-day closure. Some of
these last for several days at a time (multiday) and are typically reserved for events where there are
activities, displays, stages, etc. set up in the street. The following are brief characteristics of these two
event types.

Partial day closure:

e Typically for concerts or large events at the Sprint Center.

e Closures occur starting about 1 hour prior to the event and last until it is deemed safe to open
the street to traffic again, typically around 2 hours after the event is finished. For a 3 hour
event, the closure would last for approximately 6 hours +/-.

e The street is blocked off with bollards, barricades or police officers.

e No automobile traffic is allowed in the closed area, only pedestrians.

e KCATA buses are rerouted to adjacent, parallel streets during the closure.

Full day closure:
e Typically for large events where displays, exhibits, tents, etc. are set up in the street.
e Many full day closures last more than one day.
e The street is closed off using bollards.
¢ No automobile traffic is allowed in the closed area, only pedestrians.
e KCATA buses are rerouted to adjacent, parallel streets during the closure.

To better understand the magnitude and locations of the closures, the design team attended a
downtown events and street closure meeting held on June 2nd, 2011. At this meeting, information was
requested from the various stakeholders to identify their events including location and duration. To
date, only the Sprint Center provided any specific feedback. In addition to the Sprint Center response,
HDR was able to obtain a monthly calendar listing ALL street closures and their location for a 6 month
period from March 1st of 2011 through August 31st 2011. A copy of these calendars has been included
as Attachment A to this document. Based on these calendars and conversations with staff at the City, it
appears that special events are limited to 2 of the 4 tier 1 alignments being considered for the project.
Neither Main Street nor Baltimore Avenue appear to have any regular occurring events that need to be
considered as part of this study. Grand Boulevard and Walnut Street both have events in which the
streets are subject to closures (primarily between Truman Rd. and 13 Street). Table 1.1 provides a
summary of the number of partial and full day street closures that occur on the Tier 1 alighments in the
corridor. These numbers are based off the calendars mentioned previously.
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Table 1.1 - Special Event Street Closures from March through August 2011

Street Name Partial Day Closure Full Day Closure Total Days a
(6+/- hours) for (Total days closed) Closure Occurs
concerts/events

Grand Boulevard 5 16 21

Main Street 0 0 0

Walnut Street 0 7 7

Baltimore Avenue 0 0 0

For both Grand Boulevard and Walnut Street, the street closures present a challenge that would have to
be addressed in future phases of project development should either of these alignments move forward
into design. There are many alternative ways to handle these conflicts, such as adjustments to the
event/closure and/or modifications to the streetcar and bus operations.

For the Purpose of this study, HDR will assume that the streetcar alternative will have to be capable of
operating as a single track for some events. This means including two crossovers and
signaling/communications to control the single track operation. An allowance will be added for the
Grand & Walnut streetcar alternatives. It is assumed that the bus alternative could be rerouted
during special events without any significant cost.

1.4 Streetcar/Bus Technology Description

For Streetcar Alternatives -
Streetcar technology considered suitable for this project will have the following characteristics:
e Single unit low-floor vehicles with articulated sections to navigate tight curves
e Electrical propulsion motors
e Steel wheels that run along steel rails
e Power generally drawn from an overhead catenary wire and/or from an onboard battery
e Travel along both city streets (mixed-traffic) and dedicated rights-of-way with street crossings
(semi-exclusive right-of-way)
e Must be available in North America and meet “Buy America” and minimum US specifications for
Light Rail/Streetcar vehicles prescribed by federal requirements
e  Minimum specifications:
- Minimum curve radii: 20 Meters (65.6 ft)
- Maximum achievable grade: 9%
- Operating voltage 750 Volts
- Level boarding height: ~14 inches
- Maximum axle load 26 kips
- Length: 20M — 25M (66 — 82 ft)
There are at least three current streetcar technologies being offered in the US that meet these minimum
specifications. Additional information and general arrangements of these three vehicles can be found in
Attachment B.
e United Streetcar 100 or 200
e Kinkisharyo AmeriTram
e Siemens Ultrashort S70 (Note — Max grade for Siemens may be less than 9%)
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For Bus Alternatives -

Bus technology assumed for any of the bus alternatives will generally be consistent with the existing
MAX BRT buses. They would be similarly equipped and possibly branded specifically as the downtown
circulator route separate from MAX as shown in figure 1 below.

Figure 1 — Existing MAX bus assumed for bus alternatives

1.5 Project Goals

The primary goal of an urban circulator project is to provide passengers with the benefits of improved
public transportation service in a safe, cost-effective, environmentally sensitive, and socially responsible
manner. To this end, the following policies shall be adhered to:

e Proven hardware — The streetcar and/or bus system shall be designed to use proven, “off the
shelf” subsystems, hardware and design concepts.

e Design life - The system's fixed facilities (structures and buildings) shall be designed for
continued operation over a minimum period of 50 years before complete refurbishment and
renovations are necessary due to wear and tear and obsolescence. Vehicles and equipment
shall be designed for a minimum of 30 years for a streetcar and 12 years for a bus before
complete replacement becomes necessary.

e Service integration - The circulator route is to be part of the overall local and regional
transportation system. Specific provisions shall be made for the efficient interchange of
passengers with private and other public transportation modes.

e Minimal impact — The system should strive to remain on existing streets, affecting only the
portion of the roadway within existing curb lines as much as possible. The streetcar alternatives
should avoid reconstruction of entire roadways and streetscapes, and try to take advantage of
concurrent projects or city plans to “piggyback” on such projects where possible. A minimal
impact approach reduces project costs, environmental effects, and construction durations.

e Land use - The circulator system should be designed, where possible, to stimulate urban
development and redevelopment while avoiding drastic changes that disrupt the public
commerce or social interaction. Creation of physical barriers to land use functions and
reduction in traffic circulation capacity shall be avoided to the extent it is practicable to do so.
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e Urban design - The design of the circulator system shall consider the viewpoint of the user, the
adjacent residential or business community, and the nearby pedestrian or motorist. System
design elements (trackway, stations, etc) should minimize, to the maximum extent possible,
impacts to environmental, cultural, historic, and social resources and shall match the existing
aesthetics/context of the surrounding area as much as possible.

1.6 General Assumptions

There are a few general assumptions to be made that affect the basis of design for this project.

e Bus alternatives are assumed to share similar station design features and vehicle type as the
existing MAX BRT.

e Station spacing will be similar for both the streetcar and bus alternatives.

e Vehicles will be controlled by the Operator from the cab of the vehicle. The Operator must obey
traffic signals and transit signals, and will operate by line-of-sight in other areas. The Operator
will also be in phone/radio contact with an Operations Control Supervisor.

e Vehicles that operate within existing street alignments are assumed to have a maximum
operating speed that matches the posted speed limit of the roadway.

e Fare policy and collection are policy issues that must be set by KCMO and KCATA. For the
purpose of this study, it will be assumed that a ticket vending machine (TVM) will be onboard
the vehicle. However, other options exist such as providing TVMs on stop platforms. The final
selection of fare collection should be made during future stages of project development.
Regardless of fare collection method ultimately selected, it should be designed to avoid impact
to the overall operation and run times of the system. If on-vehicle ticketing is used, it should be
implemented with TVM’s and based on the honor system, not at the door and/or verified by the
operator as currently done on the KCATA bus system.

e The streetcar is assumed to use a specific vehicle maintenance and storage facility (VMF)
designed for the streetcar system. A separate technical memorandum will be provided which
evaluates and identifies potential and suitable sites for a VMF which serves the potential
alignments being considered.

e Streetcars will utilize a DC power system at 750V of overhead power. Streetcars shall be
capable of operating at 40mph sustained operating speed. Streetcar vehicles will produce
acceleration rates of 3 mph per second, and will utilize dynamic braking and to produce a
braking rate of 3 mph per second.

2 ALIGNMENT & TRACK

2.1 Track Alignment

Streetcar track alignment, geometry, clearances, and track type are typically established during the
advanced conceptual/preliminary engineering based on the following inputs:

e Physical operating environment of the system (urban, in-street, etc)
e Type of streetcar vehicle desired
e Design guidance and reference to local and national standards.

The streetcar system will generally operate in an urban, in-street environment. The benefit of an in-
street alignment is a minimal amount of construction, challenging designers to “fit” the system into
existing roadway rights-of-way. Most, if not all, streetcar vehicles available are designed to run in this
type of track environment.
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The track alignment for an urban, in-street system will generally follow standards and specifications
established by the local rail operating agency and rail transit industry standard practice documents and
specifications. City standards and specifications should also be used during the design process, as they
provide a familiar source of design details and specifications that can aid designers and contractors. The
list of industry standard practice documents includes, but is not limited to:

e AREMA Manual for Railway Engineering and Portfolio of Track Work Plans;
e TCRP Report 57 “The Track Design Handbook for Light Rail Transit”
e APTA Guidelines for Design of Rapid Transit Facilities

Where alighments are proposed within existing street lanes or rights-of-way, the track alignment should
be designed to match the posted speed of the roadway. The City and KCATA should agree on locations
where the track alignment design limits the operating speed to be less than the roadway posted speed
limit. These should be clearly justified and agreed to by the City and KCATA. Typical design speeds for
tangent and curved track are given below:

e Tangent track — Posted speed (+/- 30 MPH)
e Llane shift through intersection — Approximately 15 MPH
e 90 degree turn — Approximately 5-10 MPH

2.2 Track Type

The type of rail and track construction utilized on a streetcar system is influenced by the alignment
and/or street environment of the proposed project. Alignments that run in streets shall use an
embedded trackway, one with rails flush with the ground surface and an exposed flangeway gap. Other
alignments that run off street can utilize other types of track, such as ballast on tie or direct fixation,
depending on the specific nature of the location. Rail type can be tee rail or grooved rail, again
dependent on the nature of the alignment and availability of rail types. Other factors such as the
amount of bicycle traffic, large trucks and pedestrians should be considered in the rail selection. It is not
in the scope of this study to evaluate and establish the rail and track type. The initial streetcar project
and each subsequent project shall evaluate both types of rail during preliminary engineering and
provide advantages/disadvantages of all rail types, along with a recommendation and strategy for
design, procurement, and construction. Figure 2 illustrates tee rail with a formed flangeway and Figure 3
illustrates a grooved rail with a steel flangeway included as part of the rail.

Figure 2 - Tee Rail with concrete flangeway Figure 3 - Grooved rail with steel flangeway

There are many variations and architectural treatments such as stamped and colored track slabs or brick
inlays that could be considered, however these treatments will add to the overall project costs. For the
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purpose of this study, it will be assumed that the streetcar track is a simple embedded track slab with a
finished concrete surface as shown in Figure 4 below.

Figure 4 - Simple concrete track slab

2.3 Design Criteria

In general, the following design criteria will be used to develop streetcar alignments at a conceptual
level:

e Track gauge = 4’-8 4” (distance between inner and outer rail)

e Track slab width = 8 feet

e  Minimum travel lane width — streetcar in mixed traffic = 11 feet

e  Minimum parking lane width = 8 feet

e  Minimum bike lane width =5 feet

e Horizontal tangents shall be used in areas of special trackwork (turnouts, crossovers, etc) and
station platforms.
-~ Minimum horizontal tangent beyond station platform = 20 feet
- Minimum horizontal tangent between curves = 40 feet desirable, 0 feet min.
- Minimum horizontal tangent between switches = 10 feet

e  Minimum vertical tangent beyond station platform = 15 feet

e  Minimum vertical tangent between curves = 0 feet

e Minimum vertical tangent before switches = 10 feet

e Maximum gap between platform and edge of streetcar door = 3 inches (ADA)

e  Minimum design horizontal curve radius = 66 feet (82’ desirable)

e Maximum design grade = 9%; 2% at stations (or match existing street grade)

e Minimum design vertical curve = 820 feet (radius)

e  Minimum design spiral length (assuming no superelevation) = 25 feet

e Minimum OCS wire height = 18 feet for mixed traffic; 14 feet for exclusive guideway (19ft Std.)
based on codes and physical limitations of the vehicle.

3 ROADWAY

3.1 Effects on Roadway

The effects of streetcar construction and operation on the adjacent roadway network are designed to be
minimal. As described above, streetcar trackway slabs are 8 feet wide and can be placed within existing

Alternatives Analysis Design Assumptions Report Page 7 July 22, 2011



travel lanes without shifting traffic. The track designer will consider existing roadway geometry (curves,
intersections, and cross section) when laying out the streetcar’s horizontal alighment and vertical
profile. By following the existing physical features of the roadway, streetcar trackways avoid major
reconstruction of the remaining lanes, curbs, sidewalks, driveways, and access ramps. This method of
avoiding reconstruction also allows existing drainage patterns to be maintained, further reducing costs
by eliminating the need to reconstruct catch basin inlets and other drainage facilities. Figure 5
illustrates track slab installation into an existing travel lane.

Figure 5 - Track installation in existing travel lane

3.2 3.2 Roadway Cross Section

Track slabs are designed to provide a flat (0%) slope between the rails. Any slope greater than 0%
between the rails in tangent track, or reverse superelevation in curved sections, is undesirable and can
result in uneven rail and wheel wear. A level (0% cross-slope) slab should be used between rails for all
tangent track except in highly restrictive grading situations where some cross-slope (a maximum of 1%,
with agency approval) may be required to accommodate existing roadway cross-slopes. The track slab
can accommodate 1.5-foot ‘wings’ outside of the rails that vary in slope (0% to 5%) to accommodate for
the overall (or “effective”) cross slope of the existing roadway.

As described above, the track design will attempt to limit roadway reconstruction to only that required
for the construction of the track and installation of relocated utilities. Figure 6 illustrates the approach
for defining the limits of roadway reconstruction.
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Figure 6 — Approach to roadway track slab roadway grading

Travel Lane Shared Lane Parking Lane Sidewalk
A . D
— T
C [ ]
Desirable Maximum Minimum

A 2% 5% or Match Existing | 1% or Match Existing

B 0% 1% 0%

C 2-4% 7% or Match Existing | 1% or Match Existing

D 6-8 inches 10 inches 4 inches

In some installations, the entire roadway surface is treated in some manner to enhance the overall
benefit of the streetcar and leave the adjacent paved roadway surface in a much-improved state. If
reconstruction of the entire roadway is required, the cross slopes presented in the above graphic can be
improved upon to achieve more desirable values.

3.3 Lane Selection

When selecting the lane to place a streetcar trackway, several factors affect the decision-making
process. Existing and future traffic volumes, presence of existing utilities, presence of bicycle lanes and
on-street parking, and desired station configuration all influence the lane selection of streetcar tracks on
a multi-lane street. A “best lane” study will help to determine the alignment early in the planning and
design phase, which can then be refined once an alignment is selected. Examples of typical streetcar
stop configurations with side and median (center) stops are shown in Figure 7 through Figure 9.
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Figure 7 - Mid-Block center platform

Figure 8 - Nearside side platform separate from sidewalk (occupying parking lane)
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Figure 9 - Nearside side platform with shared sidewalk (occupying parking lane)

4 STATION STOPS/FOOTPRINT

Stations (or stops) can be one of the most defining elements of a transit system. Although specific
design guidance and criteria will be provided in later project phases, this section describes the basic civil
engineering criteria to be used in the preliminary design of stops associated with the streetcar or bus
alternatives and will serve as the basis of the cost estimate for this study.

4.1 Stop Design

The layout and design of a stop will be dependent upon a number of factors including:

e |ocation of the stop in the roadway (curb-side or median)

e |ocation of the stop with respect to an intersection (near or far-side)

e dimensions and configuration of the streetcar/bus vehicle, including presence of doors and ADA
boarding locations

e availability of space (including sidewalk) behind the street curbs and with-in the right of way

e type of shelter (if desired/required) to be provided at a stop

e presence or absence of on-street parking at the site of the stop

e Americans with Disabilities Act (ADA) Standards for Accessible Design

e State/local codes and regulations.

4.2 Dimensions of Stop

For the streetcar alternatives, the length of the stop can only be assumed in early project phases
because it is dependent upon the location of the doors on the streetcar vehicle. The minimum length of
the platform should match the low-floor boarding area of the streetcar between doors. Since that
length can vary among streetcar manufacturers, KCMO and KCATA have the luxury of establishing
criteria for platform lengths that accommodate parking and access to the stop. Most curb extension
side stops are bulb outs occupying existing parking spaces. Theses stops require approximately 60-70
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feet to provide a minimum of 40 feet of tangent (boarding area) and 20-30 feet to transition the “bulb
out” curb extension back to the existing curb line. This results in the loss of approximately three parallel
parking spaces. It is recommended that a minimum of 60-70 feet be allotted for streetcar side stops,
which allows ample space for a boarding platform, access ramps, and a basic level of amenities at the
stop.

The width of the streetcar stop is dependent on a number of factors:

e Type of stop — median or sidewalk, single or dual-direction
e ADA accessible route and boarding area
e Type of canopy/shelter and other amenities, if desired

In early stages of project planning, the width of the streetcar stop can be assumed based on typical
location characteristics and adjusted during later stages of design. For these early stages, a width of 8
feet for sidewalk stops and 10 feet for median stops (serving a single direction) is a reasonable
assumption. Figure 10 below shows an example of a side station stop and station elements:

Figure 10 - Station Stop without Parking; Sidewalk behind Shelter

For the bus alternatives, the design of the stops is simplified as buses are able to “swing” into the stop
and avoid bulb outs, work with standard curb heights and do not need to be as long since the vehicle is
shorter. As stated previously, the assumptions for the bus alternatives is that they will be configured
and designed similarly to the existing max stops and priced accordingly.

Consideration should also be given to share stops between streetcars and buses where practical. There
may be parallel bus routes which remain in place and can, where practical, share a stop with the
streetcar. If stops are to be combined there are some issues that will have to be addressed during
preliminary engineering and final design. For example, the typical curb height at a streetcar stop is 14
inches for level boarding. The taller curb height may not be compatible with the existing ADA lift
equipment on the existing bus fleet and will have to be evaluated in future phases of design.

4.3 Stop Shelter and Amenities

The presence and type of canopies/shelters at stops shall be evaluated once a list of stops has been
generated, typically during project planning and preliminary engineering design. The influence of
external factors, such as limited width or shelter provided by existing canopies, buildings, or trees can
affect the design and location of shelters. A variety of commercially available shelters that could be
used on a circulator system. These shelters can be enclosed or freestanding. Similarly, KCMO and
KCATA could choose to design and construct shelters rather than installing pre-fabricated ones. For the
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purpose of this study, shelters will be assumed to be similar to the existing MAX shelters as shown in
Figure 11 below.

In addition to a shelter, the stops will be assumed to include other amenities such as additional benches,
trash receptacles, leaning/guard rails where appropriate and a “Next Streetcar/Bus” display which
indicates the arrival time of the next streetcar/bus.

Figure 11 — Existing MAX stop shelter

4.4 Stop Locations, Bicycle Lanes, and Parking

Placement of stops must consider other uses of the roadway - traffic conditions, bicyclists, parking, and
pedestrians. Streetcar vehicles are designed with low floor doors on both sides of the vehicles, allowing
the system flexibility to have right- or left-side boarding. The location of the track within the roadway
often follows desired stop placement; the location of stops and the location of track are interdependent
and are designed and tested against each other during preliminary engineering. Curb side stops are
typically proposed when the following conditions are encountered:

e Single track on the roadway (in a couplet track or single track operation)

e Heavy left-turn volumes from the corridor to cross streets are present

e Narrow roadway width (too narrow for median stop); or a wide roadway with multiple lanes in
each direction

e Side stop would enhance pedestrian activity and streetscape

e Parallel parking adjacent to curb can be removed for a streetcar stop ‘bulb-out’

In addition, if the streetcar track is located on a one-way street, a left-side curbside stop may be
desirable when the right lane moves slower due to on-street parking or when a bicycle lane is present.
Median stops are typically proposed when the following conditions are encountered:

e Bicycle lane and/or heavy bicycle traffic would be impeded by a curbside stop.
e Dual streetcar tracks (one in each direction) with ample space in between for a median stop
e Parallel parking or other curb-side features that cannot be removed
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None of the current alignment alternatives have existing bike lanes. However, if future plans call for
one, a detailed study and appropriate design approach should be developed to safely integrate bikes
into the overall design and stop configuration. This is particularly important for a side running streetcar
adjacent to a bike lane. A common treatment is to make the stop an “island” and provide a bike bypass
lane approximately 6” below (grade separated) the stop as shown in Figure 12.

Sidewalk Stop

Bike Bypass ADA Ramp

Figure 12 — Streetcar Side Stop with Bike “bypass”

There are significant safety concerns combining buses with cyclists and pedestrians as well. Though the
bus does not have a “flangeway” (groove in the pavement adjacent to the rail) that poses a vaulting
hazard to cyclists when crossing, the buses, where they cross bike paths can be an equally hazardous.
Regardless of mode; careful planning, design and coordination with the bike and pedestrian community
throughout the project development will result in a more comprehensive design and safer operating
environment for all users of the public’s right of way.

5 TRAFFIC DESIGN/OPERATIONS

This section establishes the basis for engineering criteria to be used in the design of a downtown
circulator system. It includes requirements for traffic control devices and criteria for the design of the
traffic signal systems, signing, and pavement marking as they apply to interfacing the streetcar and/or
bus alternatives within the street network.

5.1 Applicable Codes

Traffic vehicle and pedestrian signals, signs, and markings shall be in accordance with the applicable
State and City traffic guidelines and with the Manual on Uniform Traffic Control Devices (MUTCD)
published by the US Department of Transportation (USDOT).

Materials and equipment used in each installation and/or modification of traffic signal systems, signing,
and paving markings shall conform to the latest specifications contained in the standards of the City.
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5.2 General Design Criteria

Where streetcar/buses operate in a lane of traffic, the shared lane shall be at least as wide as the static
outline of the vehicle, but no less than 11 feet without prior approval from the City. If the streetcar/bus
operate in a semi-exclusive guideway, it shall be delineated or physically separated from parallel auto
traffic on that street. It is expected that the majority of the project will be a mixed traffic operation.

Guideways and passenger station stops shall be designed to minimize interference with pedestrian or
bicycle movements. Where pedestrians and/or bikes must cross the guideway, appropriate crossing
angles and signage shall be provided to minimize the potential of vaulting. Where a pedestrian and/or
bike crossing is part of a signalized street intersection, control shall be provided by means of standard
vehicle, pedestrian, and/or bike traffic signals. At other locations, at the direction of the City or KCATA,
these devices may be supplemented by passive signs, active signs, flashing beacons, or any combination
thereof. Figure 13 below illustrates an active PTW (part time warning) sign that flashes “TRAIN” to alert
motorists of the presence of a streetcar entering the intersection. These types of signs are typically only
used where the streetcar is accomplishing a transit only maneuver or there are a high number of
instances of autos violating traffic signal indications (i.e. running red lights) and the PTWs are added for
safety.

Figure 13 — Active Part Time Warning (PTW) sign

5.3 Traffic Signals

Most of the existing traffic signals along the corridor alternatives are on pole-mounted mast arms over
the travel lanes. For the streetcar alternatives, some modification may need to be made to the pole
locations and mast arms, depending upon the location of the trackway and stations within the roadway.
If or where the streetcar system is designed to operate “wirelessly” and no overhead trolley wire is
needed, there will be fewer impacts to the existing traffic signal equipment than with wires. This is due
to the required maintenance clearance around the wire, if used. During future stages of design, actual
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clearances to traffic signals and appurtenances would have to be determined based on OSHA and other
regulating bodies.

In several existing urban streetcar installations, it is common to use some of the signal poles jointly with
OCS (Overhead Contact System). This practice can reduce the number of poles needed within the ROW
and reduce sidewalk “clutter” and the overall costs of the project. For the purposes of the conceptual
engineering cost estimate, it will be assumed that the OCS will use joint-use poles (see Figure 14) as
much as possible.

Figure 14 — Joint-use Traffic signal and OCS pole

5.4 Traffic Operations and Signal Priority

The number of phases for traffic signals along the route will generally be dictated by the number of
phases in the existing condition. Where the streetcar/bus operates in mixed flow in the existing traffic
lane, streetcar/bus movements will be controlled by normal traffic signal operations. At locations where
the streetcar/bus transitions into or out of special lanes, special transit-only signals may be provided.
Transit signals will be physically separated from the traffic signals and use transit-only display indications
consistent with the MUTCD. Figure 15 shows a traffic signal pole with both auto and “transit” signal
heads.
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Figure 15 — Traffic signal with both auto and transit signal heads

To increase efficiency and improve runtimes, KCMO and KCATA may choose to implement transit signal
priority (TSP) for various intersections along the corridor. TSP comes in various forms including full-
preemption and partial priority.

Full pre-emption is where the signal is triggered to turned green regardless of the point in the signal
cycle which the traffic controller receives a call from the operator/vehicle. Full — preemption for transit
typically requires the traffic signal to be given the precise time at which the streetcar/bus is going to
enter the intersection in order to be effective and limit the effect on auto capacity. Given the
streetcar/bus typically operate in mixed traffic and travel time may vary due to congestion, pedestrians,
cars parking, etc., full pre-emption is not a good fit. It is not being considered for this project.

Partial priority is a much better fit for a streetcar/circulator bus type of operation. It is less disruptive to
the auto traffic, doesn’t require precise timing of the vehicle and has been used on many streetcar/bus
systems across the US. Partial priority provides priority to the streetcar some of time (l.e. partial) by
extending green time or truncating the red phase to minimize the delay of the streetcar/bus. The major
difference between partial and full priority is that the streetcar/bus will still have to stop at some red
lights with partial priority. In order to reap the benefits of TSP, the traffic signals and streetcar/bus
vehicles must have compatible equipment installed so the streetcar operator can send an indication to
the traffic signal controller that the vehicles is approaching the intersection and requests priority.
Depending on the current phase, the signal may extend the green and allow the streetcar to proceed
without stopping or truncate the red and minimize the delay. Existing signals in the study corridor may
already be equipped with Opticom or other preemption equipment which would minimize the capital
costs associated with employing partial priority TSP. During preliminary engineering, the existing traffic
controllers and equipment will have to be evaluated and upgraded as necessary to provide priority.

For the Purpose of this study, HDR will assume that the streetcar/bus system will be designed with
partial priority TSP. HDR will, to some extent, be able to get an indication of the existing traffic signal
equipment and understanding of the level of effort required to upgrade the signals to provide TSP. An
allowance will be added to the capital cost estimate for TSP.
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5.5 Streetcar/Bus Operating plan

For both modal alternatives, a conceptual operating plan will be developed to illustrate how the
streetcar/bus alternatives complete their service. The streetcar vehicles are assumed to be double
ended with operating cabs at both ends. This allows the streetcar to terminate at a tail track where the
operator switches control from one end (cab) to the other and operates the vehicle in “reverse” for the
opposing direction (i.e. SB instead of NB). The bus alternatives will likely have to “loop” around a block
in order to switch from a north bound to a south bound trip (or visa versa). These variations could have
a slight impact to the overall run time of one alternative versus another and affect the operating costs.

The proposed headway is likely the biggest and most important variable that needs to be documented
and assumed for either modal alternative. The selected headway is a factor in the number of vehicles
required, has an impact the operating costs and number of riders and can have an effect on the overall
capacity of the transportation network. For the purpose of this study and developing operating cost and
ridership estimates, a 10-minute headway will be assumed for both the bus and streetcar alternatives.

Operating costs will be based on national and regional averages based on vehicle revenue hour or
revenue track miles and sufficient for comparative purposes. Detailed estimates and operating costs
will have to be developed once a preferred alternative is selected and further detailed out during
preliminary engineering and final design.

6 UTILITIES

Impacts to existing utilities are an important consideration when selecting streetcar routes and trackway
locations. Streetcars, as with other urban rail transit systems, pose challenges to utility companies by
limiting the access to facilities in close proximity to the trackway (both above and below ground), and by
the potential for stray current to trace to metallic pipes buried in the ground along the alignment. The
impacts can be classified by the following:

e Underground utility lies parallel and directly beneath proposed trackway, affecting access and
stray current;

e Underground utility lies parallel and offset from proposed trackway, requiring analysis of access
and stray current;

e Underground utility lies perpendicular to proposed trackway, and at a shallow depth, requiring
offset of stray current and sleeving requirements

e Underground utility lies perpendicular to proposed trackway, at a deep depth, possibly
impacting access

e Overhead utility directly over or in close proximity to trackway, affecting clearance of the trolley
wire and OCS pole locations.

For early analysis purposes, existing “major” utilities will be located using GIS base maps and other
available information to determine their presence in a proposed streetcar alignment. No determination
will be made at this time as to their specific location in the roadway; specific locations (vertical and
horizontal) should be located early in the design phase and may result in modification of track and/or
stop locations to avoid costly utility relocations. Major utilities are generally defined as follows:

e Water and sewer: 10” pipe and larger
e Storm drain: 24” pipe and larger
e Gas: 4” transmission pipes and larger
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e Dry utilities (cable, electric, fiber optic, telephone): Duct banks and major transmission lines,
vaults

For the purpose of this study, the potential alighments will be evaluated for the approximate level
(low, medium or high) of impacts anticipated. An allowance will be included in the cost estimate
appropriate to the level of impact anticipated based on GIS and as-built information readily available
and provided by utility companies.

7 STRUCTURES

There are several existing structures on the potential alighments being considered for this study. The
streetcar vehicle loading is less than HS-20 loading which most bridges are designed to. However, in
order to install the rail on the existing structures and have the pavement flush with the top of rail, some
additional dead load may be added to the structure. The additional dead load, in combination with the
HS-20 (auto) loading, is usually the determining factor when evaluating adding streetcar to an existing
bridge structure. The following existing bridge structures are along one of the potential tier 1
alignments:

e Main Street over Kansas City Terminal Railway (City of Kansas City)

e Main Street Crossing over 1-670 (MoDOT)

e  Main/Delawate over I-70 (MoDOT)

e  Walnut Street over I-70 (MoDOT)

e  Walnut Street over I-670 (MoDOT)

¢  Grand Blvd Over 1-70 MoDOT)

¢  Grand Blvd Over I-670 (MoDOT)

e Grand Blvd Over Kansas City Terminal Railway and surface street to the north (City of Kansas City)
e Baltimore Ave Over 1-670 (MoDOT)

In order to understand the feasibility and potential costs associated with crossing these existing
structures, the consultant team is conducting an initial screening and high level analysis. This is
documented in a technical memorandum and included in Attachment C.

8 TRACTION POWER SYSTEM

8.1 Traction Power Substation

Streetcar systems are powered by a traction power supply system (TPSS) via a network of traction
power substations and overhead and underground wires. The systems are designed to run off a 750 Vdc
power which comes from the local power utility as AC power that is converted to suit the needs of the
streetcar TPSS. The AC source power is transformed to the appropriate voltage and converted to DC
using transformers and rectifiers at the substation location. Multiple TPSS are located along the
alignment, with spacing dependent on the choice of low power or high power substations. Low power
(less than 500 kW, 480Vac) substations are typically suited for lower-speed systems, such as urban
streetcar applications. They are spaced about twice as close (about 1 per half mile) as high-power, and
are less expensive to implement due to lower capital costs. Often, underground TPSS duct banks can be
eliminated or minimized using this method since the substations are spaced close enough that the
voltage drop between them stays within the tolerable operating range. High power (above 500kW, 12.5
to 15kV) substations are spaced around one per mile of double track and can use either overhead or
underground feeder systems. During preliminary engineering, the traction power and systems design
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consultant should prepare a load-flow analysis considering both options and present the
recommendation for the alignment.

The substations can be housed in either pre-fabricated (less expensive) or specially designed buildings.
These substations can have a visual impact — higher power substations are larger than low power
substations. The aesthetics of substations can be mitigated by using facades (i.e. brick, etc) or
landscaping. Also, for the low powered units, there are some substations which are small enough to fit
into a single parking space and can be placed in an inconspicuous location in an adjacent parking
structure. Depending on the availability of locations and visual requirements, substations can vary in
cost, and additional options (such as architectural treatments) can increase the price. An example of a
pre-fabricated substation (low-power) and an ultra compact substation capable of fitting into a single
parking stall are shown in Figure 16 and Figure 17 respectively.

Figure 16 — Pre-fabricated substation (low-power) for the Portland Streetcar

Alternatives Analysis Design Assumptions Report Page 20 July 22, 2011



Figure 17 — Ultra compact substation (low-power) — fits in one parking stall

Elements of the substation are typically designed once certain features of the system have been
decided: the vehicle, operational frequency, and potential for future system expansion.

For the purpose of this study, it will be assumed that low power substations spaced approximately %
mile apart (double track) will be used. Further, substations are assumed to be pre-fabricated units or
ultra compact units installed without any architectural treatments in an adjacent parking garage or
other inconspicuous location.

8.2 Traction Power Distribution

Distribution of the DC power occurs via feeder wires and overhead wire, to be collected by the vehicle’s
pantograph. There are two design options for the OCS: single contact wire (trolley wire), which can be
fed underground or simple catenary with overhead feeder, common of higher speed LRT. The choice of
distribution can have an effect on visual impacts to the corridor. A single contact wire (Figure 18) is a
single wire option used on systems with lower operating speeds in urban environments, in conjunction
with power substations that are closely spaced. This is designed for lower-speed streetcar projects and
should be considered the default traction power distribution system until later stages of project
development prove otherwise. Normal catenary (Figure 19) uses two wires under tension, one
messenger that supports a contact wire, to distribute power, requiring a cantilevered arm. This is
typically used with high power substations on systems with higher operating speeds. Minimum
clearances from OCS wires are set by AREMA NFPA, IEEE, and OSHA. Areas of concern include proximity
to overhead structures above the roadway, other overhead utilities, traffic signals, light fixtures and the
maintenance of structures.
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Figure 18 — Single contact wire OCS

Figure 19 — Catenary OCS
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Pole choice can be determined by aesthetic criteria. They can be simple or ornamental, designed to
match existing infrastructure or combined with traffic signals or light poles (as discussed in the traffic
section) to reduce pole clutter. Additionally, span wire affixed to building facades can reduce visual
impact in areas where cantilever arms are required.

For the purpose of this study, it will be assumed that a single trolley wire system is employed using
enhanced or decorative poles. It is also assumed that, where practical, traffic signal and light poles
will be used as much as possible to minimize the pole clutter and reduce costs.

8.3 Stray Current and Corrosion Control

Current returns to the substation to complete the circuit via the embedded running rails in the street.
Because of this, certain precautions must be taken to avoid stray current and corrosion. To avoid
material degradation for both system elements and underground utilities, the primary method of stray
current control is to isolate the running rails. This is accomplished in embedded trackwork by placing the
rail in a rubber boot, or by placing any special trackwork in elastomeric grout. Testing is performed on a
regular basis to ensure the path is continuous. Secondary control, if desired, can occur by placing
reinforcing steel in the track slab that is electrically continuous, by positioning testing facilities along the
tracks, by monitoring the TPSS, and by using cathodic protection for facilities such as metallic water lines
along the track.







Attachment A — Street Closure Calendars
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Attachment B — Vehicle General
Arrangements




LFX-300  Vehicle Description

GENERAINARRANGEMENTIDRAWING
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Attachment C — Initial Screening Of Bridges
On Potential Transit Routes







ONE COMPANY
H_)R ‘ Many Solutions™ Memo

To:  Lucas Olson

From: Cory Imhoff Projectt: MARC — Downtown AA

CC: Christopher Kinzel

Date: 7/13/11 Job No:

RE: Initial Screening Of Bridges On Potential Transit Routes

The scope of this technical memorandum is an initial screening of bridges from both Kansas City and
MoDOT inventories on potential transit routes as part of the Downtown Alternatives Analysis Project.

The transit loading contemplated for the purposes of this screening effort consists of superimposed dead
load from 3.5 inches of infill concrete and 112 Ib/ft transit rails in addition to the 100 kip (25k-5.9"-25k-
29.5’-25k-5.9’-25k) Kinkisharyo Ameritram transit vehicle.

The scope and budget of this initial screening was limited to a maximum effort of 40 hours of Sr. Bridge
Engineer time for collection of plans, NBIS database information, plan review, comparative screening
calculations and preparation of this memorandum. The scope of this effort does not include exact rating
calculations for transit loading, but rather a comparative analysis between transit loading and design
loading. This comparative analysis is deemed sufficient to identify areas of strength and weakness along
the proposed routes to assist the study team in developing preferred alignment recommendations as part
of the Downtown Alternatives Analysis Project. Precise rating calculations for the structures can be
completed if necessary with additional schedule and budget.

All structures on potential transit routes were not included in this effort. Figure 1 and Table 1 summarize
the structures reviewed in part or detail for this screening effort.

HDR Engineering, Inc. 4435 Main Street Phone (816) 360-2700 Page 1 of 7
. . Suite 1000 Fax (816) 360-2777
c:\Documents and Settings\cimhoff\My Kansas City, MO 64111 www. herinc.com

Documents\101 - Miscellaneous Files\Downtown
AA - Structural Memo (2).docx



HDR Engineering, Inc.

c:\Documents and Settings\cimhoff\My
Documents\101 - Miscellaneous Files\Downtown
AA - Structural Memo (2).docx

4435 Main Street
Suite 1000
Kansas City, MO 64111

Phone (816) 360-2700
Fax (816) 360-2777
www.hdrinc.com

Page 2 of 7



Figure 1 — Location Of Bridges Included In Screening Analysis.

Map
ID

Bridge
No.

Route
Carried

Over

Owner

Year
Built

Spans

Design
Live
Load

FWS
(psf)

Oper.
Rating
(Tons)

Inven.
Rating
(Tons)

Suff.
Rating

S052B21

Grand
Avenue

KC
Terminal
Railway

KCMO

1988

50.93'-38.06'-44.98'-
44.98'-45.98'-54.92'-
63.49'(Variable)
Composite Steel Beams
With Steel Framed
Bents

HS20
+ Light
Rail

50

48

36

75.5

S052B22

Main
Street

KC
Terminal
Railway

KCMO

1980

Main-Walnut Conn. -
51.25'-50"
Voided Slab Spans
Unit 1N (SBR) -
44'-50'-35'-36'
Voided Slab Spans
Unit 1N (NBR) -
49.48'-57.65'
Voided Slab Spans
Unit1-
70'-70'
Prestressed I-Girders
Unit 2 -
82.19'-81.63'-59.35'
Prestressed I-Girders
Unit 3 -
82.73'-59.34'-82.73'
Prestressed I-Girders
Unit4 -
70'-70'-70'
Prestressed I-Girders
Unit5 -
63.79'-63.79'-
63.79'-73.53'
Prestressed I-Girders

HS20

25

52

31

77.1

A0820

Grand
Avenue

1670

MoDOT

1963

68.22'-68.22' Voided
Slab Spans

H20

15

73

35

96.8

A0818

Main
Street

1670

MoDOT

1963

68.22'-68.22' Voided
Slab Spans

H20

15

66

30

80

A0817

Baltimore
Avenue

1670

MoDOT

1963

68.22'-68.22' Voided
Slab Spans

H20

15

74

33

78.9

A4224

Grand
Avenue

135/170

MoDOT

1990

39.09'-85.21'-79.20'-
46.11' Composite Steel
Plate Girder Spans

HS20
Mod.

35

78

46

95.7

L0494

Walnut
Street

135/170

MoDOT

1987

49.5'-66.5'-66.5'-49.5'
Prestressed I-Girder
Spans

HS20
Mod.

35

69

41

78.5

A4223

Delaware
Street

135/170

MoDOT

1985

47.86'-64'-71'-71'-65.5'-
53.36' Prestressed I-
Girder Spans

HS20
Mod.

35

75

46

90.4

Table 1 - Summary Information For Bridges Included In Screening Analysis.
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The structures break down into three groups. The first group is the KCMO bridges over KC Terminal
Railway just north of Crown Center and Union Station (Map ID’s 1 and 2). The second group is the
MoDOT voided slab bridges over Interstate 670 that were built in the early 1960°s (Map ID’s 3, 4 and 5).
The third group is the MoDOT steel and precast I-girder bridges over Interstate 35/70 that were built in
the late 1980’s and early 1990’s (Map ID’s 6, 7 and 8).

The first group is the structures (Map ID 1 and 2) owned by the city of Kansas City, Missouri that carry
Main Street and Grand Avenue over the KC Terminal Railway just north of Crown Center and Union
Station. The Grand Avenue bridge (Map ID 1) was built in 1988 with HS20 loading, light rail loads and
50psf future wearing surface (FWS) allowance. It is anticipated that this bridge will perform favorably
when subjected to transit loading due to the initial design loading considerations for both transit load and
additional wearing surface allowance. An interior line girder analysis using AASHTO Load Factor
Design (LFD) distribution factors (S/5.5) and load factors was performed and the maximum and
minimum moment envelopes plotted for comparison in Figure 2.

2500.0

2000.0 AN\

[\

£ 1000.0 / \
. AAN/BN
//\\//\\//\\//\\ 1/ \
\\VW \\//\\// VA

\V/

|

—— Original Design Transit Loading
-2000.0 . . . .

0 50 100 150 200 250 300 350 400

Distance (ft)

Figure 2 - Grand Avenue Over KC Terminal Railway - Original Design vs. Transit Loading

The plotted moment envelopes indicate that the transit loading produces substantially lower positive
moments than the original design loading and close correlation between the two loadings for negative
moment. This comparison indicates that the composite rolled beams on the Grand Avenue Bridge over
KC Terminal Railway should perform satisfactorily when subjected to transit loading. Cursory capacity
checks have been completed for verification of this observation as well. Deck elements and deck support
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elements were designed to support 32 kip axles. Without performing detailed calculations, it is
anticipated that the 25 Kkip axles spaced at 5.9’ on the transit vehicle will produce lower force demand on
the deck and deck support elements than the 32 kip axle and 16 kip wheel load used in the original design
of this bridge. A note of caution is necessary on this structure with regard to the steel framed bents
supporting the composite steel rolled beams. The negative moment diagrams plotted in Figure 2 indicate
higher pier reactions are probable with transit loading than contemplated in the original design. This will
result in larger design moments and shears in the steel framed caps. Additional analysis of the steel
framed caps is warranted but outside of the scope of this initial screening effort.

800
g 600 A
=
w —
g § 400
=5 ~ A
§ § 200 A /_\/"\
Ez
t .
©
- LIA /
=N
g v -200 v v v v
5 \f
i
£
£ -400

——HS20 Transit
'600 T T T T T T T 1
0 50 100 150 200 250 300 350 400

Distance (ft)

Figure 3 - Grand Avenue Over KC Terminal Railway — HS20 vs. Transit Live Load

Figure 3 shows the difference in live load plus impact for HS20 and transit loading on the Grand Avenue
Bridge over KC Terminal Railway. There is very close correlation throughout both the positive and
negative moment envelopes. There is a 2.5% to 21% increase in moment depending on span length and
arrangement. As the spans increase in length, the difference in negative moment dissipates and the
positive moment envelopes converge. In general, transit loading and HS20 loading produce very similar
flexural demands on this structure.

The Main Street bridge (Map ID 2) was built in 1980 with HS20 loading and 25psf future wearing surface
(FWS) allowance. Detailed load and capacity calculations for this structure were not performed. Based
strictly on cursory observation and comparison to the analysis completed on the Grand Avenue Bridge,
transit loading could introduce marginally larger negative moments and shear on the voided slab and
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precast I-girder units contained within this structure. The current inventory rating of 31 Tons for this
structure indicates deficiencies carrying the original HS20 loading. Additional dead load and the transit
vehicle weight and geometry could further exasperate the issues reflected by the lower inventory rating.
Additionally, this structure contains a large number of expansion joints that will cause more rail mounting
and long term maintenance issues as compared to the Grand Avenue bridge.

Within this first group of structures over the KC Terminal Railway tracks, the preferred alignment for
transit vehicles would be along Grand Avenue as it is a newer bridge with transit loading
considerations incorporated in its design. Based on engineering judgment and limited analysis, either
structure could carry transit loading without requiring posting for less than legal loads although the
industrial zone rating, operating rating and inventory rating will be further reduced for either bridge. The
rating reductions could be minimized by milling approximately 2.5 inches off the existing deck and
putting back the 3.5 inches of integral overlay with the transit rails. This would result in a net profile
raise of only 1 inch, reduce the dead load demand and minimize rating reductions.

The second group of structures includes the three MoDOT owned voided slab bridges carrying Grand
Avenue, Main Street and Baltimore Avenue over 1670 (Map ID 3, 4 & 5). Each of these bridges is a two
span voided slab bridge with spans of approximately 68.22°-68.22°. These bridges were all built in the
early 1960’s with H20 loading and 15psf future wearing surface. These bridges have all been modified to
support aesthetic fencing, railing and glass panels. The inventory ratings indicate deficiencies carrying
HS20 loading with additional dead load and transit live load further exasperating these issues. These
bridges are the weak link along any of the transit routes being considered.

Bridge A0818 carrying Main Street over 1670 has the lowest inventory and operating rating of all bridges
in this group. For this reason, Bridge A0818 has been selected for detailed analysis out of this group.
This bridge was analyzed for current dead loads and HS20 loading and for additional transit dead loads
and the Kinkisharyo Ameritram transit vehicle loading. As Figure 4 indicates, factored negative moments
will increase by approximately 7% at the interior support from current loading conditions with the
addition of 3.5 inches of infill paving with transit live load plus impact. Capacity calculations were
performed at the maximum positive moment location and for the section adjacent to the drop panels for
maximum negative moment. The maximum positive moment section was found to be adequate for both
current loading conditions and proposed transit loading assuming no rebar degradation or deck
wear/abrasion. Difficulties are not anticipated in the positive moment region for this group of bridges.
The negative moment section was found to be overstressed by approximately 4.6% at the single negative
moment location that was checked for transit loading. This same location showed adequate capacity for
current dead loads and HS20 loading even though the Inventory Rating is 30tons. This indicates a
capacity issue at another location within the structure is probable. Detailed rating calculations would help
locate this deficiency but is outside the scope of this initial screening effort.

The structure can support transit loading although the factored negative moment exceeds the flexural
capacity of the bridge at the interior support. In an effort to minimize this overstress and rating reductions
on the existing structures over 1670, approximately 2.5 inches of the existing deck should be milled and
3.5 inches of integral overlay placed with the transit rails. This approach will result in a net profile raise
of 1 inch and will keep the demands from transit loading in line with that from current loads plus HS20.
Based on limited engineering investigation, the voided slab spans over 1670 appear to be capable of
carrying transit loading.
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Figure 4 — Main Street Over 1670 — Bridge A0818 — Current Loading vs. Transit Loading

The third group of structures is the three bridges over 135/70 (Map ID’s 6, 7 and 8). These bridges were
all designed and built in the later 1980’s and early 1990’s utilizing HS20 Modified loading and 35psf
future wearing surface allowances. Based on the limited analytical work completed on the other bridges
included in this screening, the structures in this third group are not anticipated to have any major issues

carrying transit loading. This is evident in the high operating and inventory ratings for each of these
bridges.

Conclusions:

1) The transit live load considered as part of this initial screening analysis produces flexural
moments similar to that of HS20 loading.

2) The Grand Avenue Over KC Terminal Railway Bridge is preferred to the Main Street Over KC
Terminal Railway Bridge for carrying transit traffic due to its original design criteria.

3) The voided slab spans over 1670 are the weak link in any transit route currently being studied

4) Milling existing overlays and excess clear cover prior to placing a 3.5 inch integral wearing
surface and transit rails should be considered to both reduce profile grade raise requirements and
to minimize reductions in ratings.

5) None of the studied bridges should be posted for less than legal loads after transit modifications
are completed.

6) The bridges over 135/70 will not have a problem handling transit loads since they were designed
with HS20 Modified live load and 35psf future wearing surface allowance.

7) The optimal route for transit is along Grand Avenue based strictly on bridge performance.
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1 INTRODUCTION

In 2004 and 2009, the Kansas City Area Transportation Authority (KCATA) and the City of Kansas City,
Mo.(KCMO), examined the feasibility of a downtown streetcar that could connect the River Market, Central
Business District and Crown Center area. An alternatives analysis of fixed-guideway transit between these
areas was also conducted in 2008.

The Mid-America Regional Council (MARC), in conjunction with KCATA, local cities, the Unified
Government Transit (UGT) and Johnson County Transit (JCT) completed an update to the Smart Moves
plan in June 2008 to incorporate new local and regional transit activity, and respond to the community’s
desire for improvements to the public transportation system. The Swart Moves Regional Transit 1ision, set forth
several recommendations for improving the network of transit services within the metropolitan area and
providing the opportunity to realize a range of potential mobility, livability, development, environmental and
health benefits. MARC, KCATA, KCMO, and Jackson County, Mo. are again partnering to evaluate one of
these proposals in more detail, initiating the Downtown Corridor Alternatives Analysis (AA) to study the
feasibility, cost and benefits of constructing an “urban circulator” (i.e. streetcar or enhanced bus service) to
connect key locations within a two-mile corridor between River Market, the Central Business District, the
Crossroads Arts District, Crown Center and Union Station.

The Downtown Corridor Alternatives Analysis will include a more detailed planning and environmental
screening for a potential urban circulator project to connect some of the region's most significant
employment and cultural destinations in Kansas City. The two-mile corridor study area is the region’s most
densely populated corridors, and includes River Market, downtown Kansas City, the Crossroads Art District,
Crown Center and Union Station. Union Station is currently served by Amtrak and several KCATA bus
routes, and is a potential terminus for future commuter rail. The Downtown Corridor Alternatives Analysis
is positioned to advance a Locally Preferred Alternative. This analysis will produce the documentation that
would be required if KCATA and KCMO decide to pursue future federal funding to support the design and
construction costs of an urban circulator project. These federal requirements include an Alernatives Analysis
(AA) and comply with federal National Environmental Protection Act (NEPA) requirements.

For the streetcar “build” option, a Vehicle Maintenance Facility (VMF) is needed to provide vehicle storage
and maintenance services, including vehicle inspection, exterior washing, interior cleaning, repair activities,
and spare parts storage. Space for operations and administrative functions would also be included. The
facility must accommodate a minimum of five streetcar vehicles (four active vehicles and one spare), based on
a preliminary assessment of vehicle requitements for the build alternative. These conceptual requirements
will be confirmed in conjunction with the development of a preliminary operations plan, and resulting VMF
needs will be updated as appropriate in future stages of project development.

This technical memorandum defines the general requirements of a VMF site, and identifies a total of sixteen
possible sites in the study area that could be considered for a future VMF. Of the sixteen potential sites, only
seven exhibited high potential as a future VMF location. The purpose of this memo is to only identify that
there are potential sites for a VMF to support the alternatives analysis and build alternatives. A more
exhaustive analysis and study would be required to evaluate and recommend a site once the preferred
alignment is selected.

For bus-based alternatives, it is assumed that existing KCATA facilities could accommodate additional buses
serving the Downtown Corridor Alternatives Analysis area, and no new VMF would be needed. Therefore,
the evaluation criteria and potential sites described in this memorandum are specific to the streetcar “build”
alternative.
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2 STREETCAR MAINTENANCE FACILITY EXAMPLES

Operating streetcar systems have used several models for the placement and construction of an operations
and maintenance facility. The descriptions below are not all-inclusive, but provide an indication of the range
of approaches for the siting and design of a streetcar facility:

Portland, Oregon located its facility underneath a freeway overpass. This approach makes full use of land
that would otherwise be unlikely to develop (previously used as a parking lot) and minimizes the visibility of
the facility. This is purely a functional facility, with little architectural detail or relationship to the surrounding
neighborhood.

Figure 1: Streetcar Maintenance Facility in Portland, Oregon

Seattle constructed the facility for its South Lake Union Streetcar on a constrained site (less than one acre in
size) that is adjacent to existing and new neighborhood uses including a mid-rise residential building and
restaurant. The site design located the VMF on the rear portion of a larger lot, accessing the VMF from a
side street. The remaining portion of the parcel is a developable site area along the principal street frontage,
now in temporary use as a parking lot. This facility program is an example of a small-scale maintenance
facility that was incorporated into a neighborhood fabric and integrated with overall redevelopment plans.

Figure 2: Streetcar Maintenance Facility in Seattle (South Lake Union)
The City of Seattle is now examining options for an additional maintenance facility to serve its planned First
Hill streetcar line. Among the options being considered is a similar joint development project including a
maintenance facility surrounded by mid-rise housing and ground floor retail, with an interior parking garage.
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Figure 3: Concepts for Joint Use Development with Maintenance Facility in Seattle

In the massing diagram above, the maintenance facility is shown in blue, housing is shown in red and orange, retail is shown in
yellow, and parking is shown in gray. Source: Central District News, www.centraldistrictnews.com

Tampa constructed a significantly-sized structure in the heart of the Ybor City Historic District. This facility
was designed to complement the architecture of the surrounding historic buildings, and includes open green
space adjacent to the building. The capability for future expansion to include a streetcar museum was also
included in the building design. The intent of the Tampa structure was not to hide the facility, but rather to
include a high level of architectural detail and ultimately make the building an attraction in itself.

Figure 4: Streetcar Maintenance Facility in Tampa
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3 SITE SELECTION CRITERIA

Several specific criteria were used for evaluating candidate sites for the VMF to serve the Downtown
Corridor Alternatives Analysis area. These criteria are described below.

e DProperty size

A streetcar VMF is much more compact than a facility for a larger rail technology such as light rail or
heavy rail. The VMF should include sufficient space for a maintenance building, shop area, parts
storage, offices, and tracks for storing vehicles but even so, can be accommodated on a relatively
small parcel of land. A typical maintenance building for a starter system includes a minimum of two
service bays, one with an underground pit for servicing the underside of streetcar vehicles. An
elevated platform, or work mezzanine, allows access to the roof-mounted equipment. An overhead
crane allows the streetcar vehicle to be lifted to service the trucks and is used for transporting heavy
materials. Component repairs are performed in a shop area with adjacent parts, tool storage, and
loading dock. Offices, work areas, file rooms, break rooms, and lockers should all be considered
when developing the maintenance building program.

Outside of the maintenance building, a typical site for a starter system includes storage tracks,
delivery truck access to a loading dock, and areas for parking, and building entrance and exit. A
traction power substation to power the yard and lead track, and perhaps a portion of the adjacent
alignment, are convenient to locate on-site. The facility is typically secured by walls and/or fences
and is lighted for overnight servicing and storage.

Initially, the facility needs to include storage for five streetcar vehicles (based on a preliminary
operations assessment), and the ability to expand is preferred. A general guideline for sizing
requirements is 0.25 acres per stored vehicle, based on typical sizes of other functioning streetcar
facilities and local environmental and topographic conditions. Thus, a site with a minimum size of
1.25 acres is needed to support streetcar operations for the potential project. The option to acquire
additional acreage would be beneficial to accommodate more vehicles as the system and fleet size
grows.

e Site configuration
A site that is regular in shape (i.e. rectangular; width of at least 1/3 the length) offers the most
flexibility in design to ensure safe and efficient operations. The size and shape should also enable
operational flexibility for the movement of transit vehicles through the site.

¢ Land use compatibility

Traditionally, transit maintenance facilities have been seen as incompatible with residential and
commercial uses, and have been treated as strictly industrial uses. However, as illustrated eatlier,
some streetcar maintenance facilities have moved away from this trend and are examining
opportunities to fit within a more cohesive neighborhood context. Streetcar facilities are quite small
compared to a large bus garage. Additionally, due to the small scale of streetcar facilities and the type
of maintenance and repair work performed in them, noise and traffic typically are not major issues.
Furthermore, because starter streetcar lines are generally short in length, the service area may have
only a limited amount of land oriented to industrial uses. Seattle’s compact facility is immediately
adjacent to a mid-rise apartment building, and Tampa’s is in a historic mixed-use neighborhood.
Portland’s VMF is underneath a freeway interchange on land that is unsuitable for other types of
development. Compatibility with the desired land use should be considered during future phases of
project development and selection of a site for the KCMO Streeetcar.
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e Zoning

Certain sites may be subject to local restrictions that impact the ability to locate a VMF on the site.
Each potential site being considered should be evaluated during future phases of project
development and during the site selection process. Zoning laws and ordinances may restrict or
prohibit a VMF from being built. Typically, areas zoned as residential would not allow a VMF to be
built. Locations within the H/O Historic District ovetlay zoning ateas should be avoided. These
ordinances restrict development that is not comparable to the existing historic building framework.
Sites that are not subject to special restrictions are preferred.

e Property ownership and potential acquisition costs
The site should avoid difficult and costly property acquisition. Public ownership of parcels is best
for potential VMF sites. If the acquisition of privately-held land is required, the number of parcels
should be minimized (it is more difficult to aggregate numerous small parcels as opposed to one or
two larger parcels). Parcels that are currently under active use will have higher acquisition costs.
Likewise, the number of required business and residential displacements should be minimized.

¢ Constructability
Features such as suitable soil, ease of access for construction equipment, and ample space for
materials storage help to contain construction costs for VME site development. Sites that
demonstrate these types of characteristics are favored.

e Topography and drainage
The selection of a site that is relatively level, with the elevation of the site close to that of the
alignment, will minimize costs associated with grading and retaining walls. Standing or running
natural water features should be avoided, and the site should be outside of the 100-year floodway.
All sites need to be sufficient in size to accommodate appropriate storm water management
techniques.

e Property easements and restrictions on use
Certain sites may be subject to local restrictions that impact the ability to locate a VMF on the site.
As stated eatlier, locations within the H/O Historic Overlay zoning areas should be avoided. These
ordinances restrict development that is not comparable to the existing historic building framework.
Sites that are not subject to special restrictions are preferred.

¢ Joint use potential

While the VMF could be a stand-alone site, partnerships with parties willing to develop the facility as
part of a larger development should be considered. The VMF could be built as part of a parking
garage structure, or as part of a larger mixed-use development (possibly wrapped by other uses). The
joint use site would need to have sufficient space for all desited uses (including expansion
opportunities), and the associated impacts (e.g. streetcars entering and leaving the street right-of-way)
of any joint uses must be considered. Also, good site access to the developable remainder is critical
for effective joint use of sites.

e System connectivity (distance to Baltimore, Main, Walnut, Grand route alternatives)
The VMF should be in close proximity (2-3 blocks) to the Downtown Corridor to minimize the
construction of non-revenue track to reach the facility. Sites adjacent (less than a block) to the route
are preferred, and receive greater consideration than sites that are not contiguous to the selected
alighment.
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4 MAINTENANCE FACILITY SITE OPTIONS

Sixteen potential VMF sites have been identified for analysis. During the project kick off meeting, KCMO
staff provided maps of potential sites that were publicly owned or possible candidates for a VMF. In addition
to these sites, HDR has included a handful of other potential sites for consideration. There are six sites in the
River Market area, two in downtown Kansas City, six in the Crossroads District and two in the Crown
Center/Union Station area near the southern terminus of the alignment. Many of these sites are adjacent to
each other and have similar characteristics. The sixteen sites are grouped into one of the four districts:

1-6: River Market sites

7-8: Downtown sites

9-14:  Crossroads sites

15-16: Union Station/Crown Center sites

These sites are shown in Figures 1 though 4.
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4.1 River Market Sites

Each of these sites is located south of the Missouri River and north of I-70/1-35 (See Figure 1). Sites 1-5 ate
all located west of the Heart of America Bridge (MO-9), while Site 6 is located east of the Heart of America
Bridge. Sites 1-5 are zoned as UR-Urban Renewal, which offers substantial flexibility in terms of land use,
while site 6 is zoned as M1-5 (manufacturing). Sites 1-4 are owned by KCMO, and site 5 is owned by
KCATA. The only private site is site 6, which is owned by Soda Hill LLC. All of the sites are located outside
of the 100-year flood zone.
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4.2 Downtown Kansas City Sites

These sites are all located in the Kansas City, Missouri Central Business District (See Figure 2). These sites
are all bounded by 1-35/1-70 to the north, and 1-670 to the south. Sites 7-8 are zoned as UR-Urban Renewal,
and DC-15 (Downtown Core). Both of these designations offer substantial flexibility in terms of land use.
Sites 7 and 8 are owned by KCMO and/or a partnership with a Kansas City Live LLC. These sites have
buildings featuring retail and restaurant uses on the northern half of each parcel, while the southern half of
each parcel is currently used as surface parking. All of the sites are located outside of the 100-year flood
zone.
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4.3 Crossroads District Sites

These sites are all located in the Crossroads Arts District (See Figure 3). These sites ate all bounded by 1-670
to the north, and the Kansas City Terminal Railway tracks to the south. Sites 9 and 11 are zoned as UR-
Urban Renewal, which offer substantial flexibility in terms of land use. Sites 10 and 12 are zoned as B4-5,
Heavy Business/Commercial. Sites 13 and 14 ate zoned as M1-5 (Manufacturing). All of these sites are vacant
or are used for surface parking. Site 9 and approximately half of site 14 is owned by KCMO, while the
remaining sites are privately owned. All of the sites are located outside of the 100-year flood zone.
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4.4 Union Station/Crown Center Sites

These sites are all located in the Union Station/Crown Center Area (See Figure 4). These sites are all
bounded by the Kansas City Terminal Railway tracks to the north and E 27t Terrace to the south. Sites 15 is
zoned as UR-Urban Renewal, which offer substantial flexibility in terms of land use. Site 16 is zoned as R0.5
(Residential). Sites 15-16 are vacant or are used for surface parking. Site 15 is owned by the Union Station
Assistance Corporation. Site 16 is owned by KCMO. All of the sites are located outside of the 100-year flood
zone.
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5 ANALYSIS OF SITE OPTIONS

This section desctibes the evaluation of each VMF option using the criteria presented eatlier.

5.1 River Market Sites

These sites are located south of the Missouri River and north of I-35/1-70.

Property size

Sites 1-4 are not large enough by themselves to accommodate a VMFE. These sites could be combined with
each other to create larger sites. Since many of these sites are separated from each other by a roadway,
combining some of these sites may have impacts to how these roads are used.

Sites 5 and 6 meet the minimum size requitements for a streetcar VMF site. These propetties are some of the
larger candidate sites and may have room for future expansion to accommodate a larger fleet.

Site configuration
Sites 1-4 are rectangular and narrow, which limits the configurations that can be used, and offer very low
operational flexibility for moving transit vehicles through the site.

Sites 5 and 6 are rectangular, each encompassing an entire city block. These sites allow for configurations
that offer good operational flexibility for moving transit vehicles through the site.

Sites 5 and 6 are located at near a potential terminus of the streetcar corridor.

Land use compatibility

Sites 1-5 are currently zoned in KCMO’s UR (Urban Renewal) zoning classification. Based on the definition
of this classification, it is likely that this classification would allow for a VMF to be built. Site 6 is currently
zoned in KCMO’s M1-5 (Manufacturing) zoning classification. Depending on the interpretation of the
functional categorization of a VMF, it is possible that a VMF site could be permissible under current zoning
with a conditional use.

Property ownership and potential acquisition costs

Based on GIS mapping developed by the Jackson County, Missouri GIS and Economic Development
department, sites 1-4 are owned by KCMO and would not have significant acquisition costs. Site 5 is owned
by KCATA and would likely not have significant acquisition costs. However, site 5 was purchased using
federal funds for the Main Street MAX project and would likely require the replacement of any parking stalls
displaced by a VMF. Site 6 is privately owned by Soda Hill LLC. Site 6 is currently valued at $171,900. There
may be an opportunity to acquire the use of property through a joint use agreement with the owner. The
proposed site consists of three parcels. Displacements of buildings are not anticipated since the property is
surface parking lot that is vacant of structures.

Constructability

Sites 1-4 are rectangular and narrow, and are adjacent to other buildings. This places limits on construction
access and space for materials storage. Demolition of surface parking lots may be required, however the site
is vacant of structures.

Sites 5 and 6 appear to have good construction access and some space for materials storage. Demolition of
surface parking lots may be required; however, the sites are vacant of structures.
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Topography and drainage
Most of these sites have a slight downward slope from west to east These sites are located outside of the
flood zone.

Property easements and restrictions on use
These candidate sites are located outside the H/O Historic Overlay districts. The sites do not appeat to be
subject to special restrictions.

Joint use potential

The VMF could be considered as a stand-alone site in each of these locations. Sites 1-4 all have existing land
uses within each of the City blocks they are located on. A VMF on these sites would likely require integration
with the existing land uses.

System connectivity
Sites 1-5 are all adjacent to or within 700 feet (2 city blocks) of the potential alignment routes (Main, Walnut,
Grand). Site 6 is located 1050 feet from Grand, and 1750 feet from Main.

A comparison of the characteristics of the six options for a VMF site is shown in Table 1. Note: The high
potential sites are shaded.

Table 1: Summary Comparison of Potential River Market VMF Sites

Distance
Zoning Property Joint Use |from

Parcel  |Site Config.  |[Land Use |Code |Owner Value Constructability ‘Topography|Potential |alignment
1 . Somf: access Main-0'
River 0.6 actes, Empty Lot| UR  [KCMO $ 507,600 restrictions for Some grade High \Walnut-350'
Market- |square construction change
NW Lot equipment & storage Grand-700'
2. . Som? access Main-0'
River 1 acre, Parking UR  KCMO § 288,562 restncnor.ls for Some grade High \Walnut-350"
Market- |rectangular Lot construction change
W Lot equipment & storage Grand-700'
3 ' . Somfz access Main-0'
River 0.9 acres, Parking UR  kKeMO $ 1,041,350 restrictions for Some grade High \Walnut-350'
Market- |rectangular Lot construction change
SW Lot equipment & storage Grand-700'
4‘ A Som§ access Main-0'
River square, 0.6 Parking UR  lkemo § 525,600 restrictions for Some grade High \Walnut-170"
Market- |acres, small  |Lot construction change
S Lot equipment & storage Grand-520'
1511' or 2 acres, Parkin Good access for Medium Main-700'

v city block, & |UR |[KCATA |$ 956,400 |equipment and Fairly level U Walnut-350"
Market : reoular Lot tor (shape)
NE cen storage Grand-0'
6 . Good access for Main-1750'

1.3 acres, ) Soda Hill . Some grade .

3rd/Hol ity block Empty Lot| M1-5 [1.C $ 171,900  |equipment and change Low Walnut-1400
mes storage Grand-1050"
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5.2 Downtown Kansas City Sites
These sites are alls bounded by I-35/1-70 to the north, and I-670 to the south.

Property size

Sites 7 and 8 are not large enough by themselves to accommodate a VMF. These sites could be used together
with the building occupying one lot and the storage tracks on the other. The two sites would be linked by
track(s) and there could be some operational limitations due to the separation of the sites by a roadway.

Site configuration
Sites 7 and 8 are rectangular and narrow, which limits the configurations that can be used, and offer very low
operational flexibility for moving transit vehicles through the site.

Land use compatibility

Sites 7-8 are zoned as UR-Urban Renewal, and DC-15 (Downtown Core). Both of these designations offer
substantial flexibility in terms of land use. Based on the definition of these classifications, it is likely that these
classifications would allow for a VMF to be built.

Property ownership and potential acquisition costs

Based on GIS mapping developed by the Jackson County, Missouri GIS and Economic Development
department, sites 7-8 are owned by KCMO and would not have significant acquisition costs. Displacements
of buildings are not anticipated since the parcels are surface parking lots that are vacant of structures.

Constructability

Sites 7-8 are adjacent to other buildings and have structures occupying portions of each site. This places
some limits on construction access and space for materials storage. Some demolition and renovation of
structures may be required.

Topography and drainage
Most of these sites have a slight downward slope from west to east. These sites are located outside of the
flood zone.

Property easements and restrictions on use
These candidate sites are located outside the H/O Historic Overlay districts. The sites do not appeat to be
subject to special restrictions.

Joint use potential

The VMF could be considered as a stand-alone site in each of these locations. All of the sites have existing
land uses within each of the City blocks they are located on. A VMF on these sites would likely require
integration with the existing land uses.

System connectivity
Sites 7-8 are all adjacent to or within 700 feet (2 city blocks) of the potential alignhment routes (Main, Walnut,
Grand).

A comparison of the characteristics of the three options for a VMF site is shown in Table 2. Note: The high
potential sites are shaded.
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Table 2: Summary Comparison of Potential Downtown VMF Sites

Joint Distance
Site Zoning Property Use from
Parcel | Config. Land Use | Code Owner Value Constructability | Topography | Potential | alignhment
Some access Balt}more—
1.46 acres, | Building/ | UR/DC SO B | oo =
KC TD ACIES, ng "~ | KCMO $3,502,440 | construction OME BTAAC | High Main-0'
Live 1 rectangular | Parking 15 cqui & change ,
quipment Walnut-0
storage Grand-35('
Some access Balt}more—
1.46 acres, | Building/ | UR/DC SO B | oo Iy
KC TD ACIES, ng " | KCMO $3,545,852 | construction O BTACC | High Main-350'
Live 2 rectangular | Parking 15 cqui & change ,
quipment Walnut-0
storage Grand-0'

5.3 Crossroads District Sites

These sites are all bounded by 1-670 to the north, and the Kansas City Terminal Railway tracks to the south.

Property size
Site 14 is relatively small, and is below the minimum size requirements. This site offers little opportunity for
future expansion.

Sites 9-13 meet the minimum size requirements for a streetcar VMF site. These properties are some of the
larger candidate sites and may have room for future expansion to accommodate a larger fleet.

Site configuration
Sites 9 and 10 are irregularly shaped and allow for some configuration options and operational flexibility for
moving transit vehicles through the sites.

Sites 11-13 are rectangular, each encompassing an entire city block. These sites allow for configurations that
offer good operational flexibility for moving transit vehicles through the site.

Site 14 is a collection of public and privately owned parcels that is intersected by the Main/Walnut viaduct.
The irregular shape would limit configuration options, and would offer limited operation flexibility for
moving transit vehicles through the site.

Land use compatibility

Sites 9 and 11 are zoned as UR-Urban Renewal, which offer substantial flexibility in terms of land use. Sites
10 and 12 are zoned as B4-5, Heavy Business/Commercial. Sites 13 and 14 are zoned as M1-5
(Manufacturing). Depending on the interpretation of the functional categorization of a VMF, it is possible
that a VMF site could be permissible under current zoning with a conditional use.

Property ownership and potential acquisition costs

Based on GIS mapping developed by the Jackson County, Missouri GIS and Economic Development
department, site 10 is owned by KCMO and is not anticipated to have significant acquisition costs. Sites 10-
13 are owned by various private companies. Site 14 has several parcels, the largest of which is owned by
Frontline Development Real Estate Fund I LL.C, with the rest being owned by KCMO. There may be an
opportunity to acquire the use of private property through a joint use agreement with the owner.
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Constructability
Sites 9-12 appear to have good construction access and ample space for materials storage. Demolition of
surface parking lots may be required, however the sites are vacant of structures.

Sites 13 and 14 are adjacent to other buildings and/or have structures occupying portions of the site. This
places some limits on construction access and space for materials storage. Some demolition and renovation of
structures may be required.

Topography and drainage
Most of these sites have a slight downward slope from west to east. These sites are located outside of the
flood zone.

Property easements and restrictions on use
These candidate sites are located outside the H/O Historic Overlay districts. The sites do not appeat to be
subject to special restrictions.

Joint use potential

The VMF could be considered as a stand-alone site in each of these locations. Some of the sites have existing
land uses as surface parking. A VMF on these sites could be integrated with additional land uses
(building/parking/storage).

System connectivity

Sites 10 and 14 are all adjacent to or within 350 feet (1 city blocks) of the potential alignhment routes
(Baltimore, Main, Walnut, Grand). Site 9 is located 1050 feet from Grand, and 350 feet from Main. Sites 11
and 12 are adjacent to Grand and 1050’ from Baltimore. Site 13 is 1700’ from Baltimore, and 700’ from
Grand.

A comparison of the characteristics of the six options for a VMF site is shown in Table 3. Note: The high
potential sites are shaded.

Table 3: Summary Comparison of Potential Crossroads VMF Sites

Distance
Site Zoning Property Joint Use | from
Parcel Config. | Land Use | Code Owner Value Constructability | Topography | Potential | alighment
d ; Baltimore-0'
9 1.9 . Good access for . ,
Convention | acres, Eﬁrtkmg UR KCMO | $1,526,700 | equipment and Sffip Eesl | g o iafnago0 ,
Center irregular © storage change Walnut-700
Grand-1050'
Baltimore-
350"
10 142 Parkin Various Good access for Some grade
Crossroads | acres, g B4-5 wiou $1,124,900 | equipment and g Moderate | Main-0'
. Lot Private change
NW Total irregular storage Walnut-0'
Grand-350'
Baltimore-
11 2 acres, Parkin Cypress Good access for Some orad 1050
Crossroads | city Lot g UR Media $1,556,750 | equipment and }C; ¢ grade High Main-700"
North block © LILC storage change Walnut-350"
Grand-0'
Baltimore-
12 2'2 Parki Forti Good access for Some orad 1050
Crossroads | 275 arking B4-5 OTHS, $1,976,200 | equipment and ome grade High Main-700'
South Total aty Lot Inc storage change Walnut-350"
block g nut-
Grand-0'
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Distance
Site Zoning Property Joint Use | from
Parcel Config. | Land Use | Code Owner Value Constructability | Topography | Potential | alighment
Baltimore-
13 571 Good access for Hoo
19th/ actes, | Building/ | ) o Gaious | $1.440,000 | equipmentand | SO™E 82de | o Main-1350
Oak/20th | Parking Storage change Walnut-
block 1050'
Grand-700'
14 Some access E;ét}more—
. 0.86 Empty restrictions for
Main/ acres, | Lot/ M5 | KEMO/ecci780 | construction Steep grade |} = Main-0'
Walnut . . Frontline . change ,
Viaduct irregular | Parking equipment & Walnut-0
storage Grand-350'

5.4 Union Station/Crown Center Sites

These sites are all bounded the Kansas City Terminal Railway tracks to the north and E 27% Terrace to the
South.

Sites 15 is zoned as UR-Urban Renewal, which offer substantial flexibility in terms of land use. Site 16 is
zoned as R0.5 (Residential). Sites 15-16 are vacant or are used for surface parking. Site 15 is owned by the
Union Station Assistance Corporation. Site 16 is owned by KCMO.

Property size
All of the sites (15-16) meet the minimum size requirements for a streetcar VMF site. These properties are
some of the larger candidate sites and may have room for future expansion to accommodate a larger fleet.

Site configuration
Site 15 is irregularly shaped and allows for some configuration options and operational flexibility for moving
transit vehicles through the sites.

Site 16 is rectangular, encompassing an entire city block or more. This site allow for configurations that offer
good operational flexibility for moving transit vehicles through the site.

Land use compatibility

Sites 16 and 18 are zoned as UR-Urban Renewal, which offer substantial flexibility in terms of land use. Site
17 is zoned as R-0.5 (Residential). Some sources show portions of this site as a part of Hospital Hill Park. All
of these sites are vacant or are used for surface parking. Depending on the interpretation of the functional
categorization of a VMEF, it is possible that a VMF site could be permissible under current zoning with a
conditional use for the UR zoning. Allowing a VMF on site 17 would likely require rezoning.

Property ownership and potential acquisition costs

Based on GIS mapping developed by the Jackson County, Missouri GIS and Economic Development
department, site 16 is owned by KCMO and is not anticipated to have significant acquisition costs. Site 15 is
owned by Union Station Assistance Corporation.

Constructability
All sites (15-16) appear to have good construction access and ample space for materials storage. Demolition
of surface parking lots may be required on some sites, however the sites are vacant of structures.
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Topography and drainage
Most of these sites have a slight downward slope from west to east and south to north. These sites are
located outside of the flood zone.

Property easements and restrictions on use
These candidate sites are located outside the H/O Historic Overlay districts. The sites do not appeat to be
subject to special restrictions.

Joint use potential
The VMF could be considered as a stand-alone site in each of these locations. Some of the sites have existing
land uses within each of the City blocks they are located on. A VMF on these sites could be integrated with
additional land uses.

System connectivity
Sites 15 is adjacent to the potential alignment routes (Main, Grand). Site 16 is 1550’ from Main and 800

from Grand.

A comparison of the characteristics of the six options for a VMF site is shown in Table 4. Note: The high
potential sites are shaded.

Table 4: Summary Comparison of Potential Union Station/Crown Center VMF Sites

Joint Distance
Site Land Zoning Property Use from

Parcel Config. Use Code Owner Value Constructability | Topography | Potential | alignment

Union Main-0'
15 . Good access
BCBS 48 acres, | Parking | {;p Sta. §2,669,500 | for equipment | SO 8Rde | by
Parking irregular | Lot Assistance and storage change

Corp. Grand-0'
16 Empty Good access Main-1500"
Hospital 3i'9 e | Lot/ R-05 | KCMO | $1,250,000 | for equipment iﬁ;ﬁ egmde High
Hill Mid il Park? and storage 8 Grand-800'

SITE ANALYSIS SUMMARY

6.1 Determination of High Potential Sites

6.1.1 Initial Review

The evaluation of the eighteen sites provides a framework for determining the feasibility of each of these sites
in general, and offers insight to how these sites compare relative to each other. A review of the evaluation
results (Tables 1-4) allows for determination of sites that have “High Potential” as a future VMF location.
These “High Potential” sites generally have several characteristics in common with each other, including:

e  Size of 1.25 acres or greater

e Surface parking lot or vacant land use (absent of buildings)

e Ownership by KCMO or other public agency

e Good constructability

e (lose proximity to Baltimore, Main, Walnut, or Grand route alternatives

In the River Market area, sites 2 and 3, if combined together, and site 5 would have a “High Potential” for a
future VMF location. Each of these sites has a suitable shape and size to allow for various configuration
options and for future expansion. These sites are all owned by KCMO or KCATA, which would minimize

Maintenance Facility Siting Report Page 17 of 19 July 22, 2011




property acquisition costs. Finally, these sites are in close proximity to all of the alignment alternatives, and
are situated near the northern terminus.

In the Downtown Kansas City area, sites 7 and 8, if used together, would have a “High Potential” for a future
VMEF location. Fach of these sites has a suitable shape and size to allow for various configuration options
and for future expansion. These sites are owned by KCMO, which would minimize property acquisition
costs. These sites are in close proximity to all of the alignment alternatives, and are situated approximately
halfway between the potential northern and southern ends of the line.

In the Crossroads District, sites 9 and 11 have a “High Potential” as future VMF locations. Each of these
sites has a suitable shape and size to allow for various configuration options and for future expansion. Site 9
is owned by KCMO, while site 11 is owned by a private company. These sites are in close proximity to all of
the alignment alternatives, and are situated approximately halfway between the potential northern and
southern ends of the line.

In the Union Station/Crown Center area, site 16 has a “High Potential” as a future VMF location. This site
has a suitable shape and size to allow for various configuration options and for future expansion. Site 16 is
owned by KCMO, which would minimize property acquisition costs. This site is located near the southern
terminus and in close proximity to the Grand Blvd. alternative alignment. It would be more challenging to
access from Main, Walnut and Baltimore.

6.1.2 Additional Review and Conclusions

Most of the sites evaluated would be feasible for a VMF location. While all of the sites may benefit from
further review, the “High Potential” sites identified in the previous section (6.1.1) may provide a better
foundation from which to base future analysis. Subjecting these sites to more stringent and clearly defined
criterion (including identification of a preferred alignment) will be helpful in determining which sites have the
greatest potential as a VMF location.

Table 5 below is the combination of the high potential sites and includes the average property value of these
sites. For the purpose of establishing a project cost, the average property value of the “high” potential sites

will be used to develop the opinion of probable costs.

Table 5: Summary of High Potential Sites and Average Cost

Zonin Property 'Topograph |Joint Use Distance from

Parcel  |Site Config.  |Land Use |g Code|Owner  |Value Constructability y Potential alignment
B Some access Main-0'
River 1 acre, Parking UR |[KCMO |$ 288562 restrictions for Some grade High \Walnut-350'
Market- |rectangular  |Lot construction change
W Lot equipment & storage Grand-700'
3 Some access Main-0'
River 0.9 acres, Parking UR  IkCMO $ 1,041,350 tCStt'lCthI‘}S for Some grade High \Walnut-350'
Market- |rectangular  |Lot construction change
SW Lot equipment & storage Grand-700'
ir){iv . 2 acres, Parkin Good access for Medium Main-700'

€ ety block, & |UR [KCATA |$ 956,400 |equipment and Fairly level [, € Walnut-350"
Market ; ) Lot X (shape)
NE rregular storage Grand-0'
- Some access Baltimore-350'
KC Live 1.46 acres, Buﬂdmg/ UR/D KCMO  [$3,502,440 restncnor'ls for Some grade High Main-0 '

rectangular  [Parking  (C-15 construction change Walnut-0
1 ] '
equipment & storage Grand-350

3 1.46 acres, Building/ [UR/D Some access Some gradel|, . Baltimore-700'
IKC Live |rectangular  [Patking |C-15 il e restrictions for change High Main-350'
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Zonin Property Topograph |Joint Use Distance from
Parcel  |Site Config.  |Land Use |g Code|Owner  [Value Constructability y Potential alighment
2 construction Walnut-0'
equipment & storage Grand-0'
9 Good access for Ll
Conventi -1.9 acres, Parking UR  [KCMO  [$1,526,700 fequipment and Steep grade Low Main-350 '
on lirregular Lot - change Walnut-700
Center 5 Grand-1050'
Baltimore-
11 . . Cypress Good access for 1050'
Crossroa ilacrlfs’ oy E“tk‘“g UR  [Media  [$1,556,750 lequipment and Sgri‘f grade o Main-700'
ds North | © ILLC storage change Walnut-350"
Grand-0'
[ 2.9 acres [Em (Good access for Some grade
Hospital [~ 7% LotI/Dt%;arlé R-0.5 [KCMO  [§1,250,000  fequipment and oo 894 IHigh Main-1500"
Hill Mid [ ) storage 5 Grand-800'
Average Cost $1,708,506
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JuLy 2011 UTILITY IDENTIFICATION SUMMARY

INTRODUCTION

The purpose of this summary is to identify the locations of utilities along the possible
alignments for the Downtown Corridor Alternatives Analysis (AA). Identifying the location of
these utilities will assist in determining the location of the proposed transit route. Figure 1
shows the study area for the AA. Figure 2 shows the Tier 1 Alignment Alternatives being
considered.

The sources for the data include public data from Kansas City, Missouri (KCMO) and private
data from the individual utility owners. A CADD base map has been created to visually present
utilities that fall within the AA study area. Once a locally preferred alternative (LPA) is selected,
field surveys and subsurface utility engineering will be necessary to accurately locate and assess
the utility impacts.

Figure 1. Downtown Corridor Alternatives Analysis Study Area

DOWNTOWN CORRIDOR ALTERNATIVES ANALYSIS



JuLy 2011 UTILITY IDENTIFICATION SUMMARY

Figure 2. Tier 1 Alignment Alternatives
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Utility Research

Hg Consult, Inc. contacted all of the utility companies individually in the study area. A list of
those companies and their contact information is shown in Table 1. The utilities in the area
include water, sanitary sewer, storm sewer, gas, electric (overhead and underground),
steam/chilled water, and communications.

Table 1. Utility Contacts

Utility Company Main Contact Phoned# Email Utility Type
KCMO GIS Kristin Collins (816) 513-6645 Kristin.Collins@kcmo.org KCMO - Sewer & Water
KCMO ROW Tony Cosentino (816) 985-0683 Anthony.Cosentino@kcmo.org KCMO - Sewer & Water
ATE&T Russ Claybaker (913) 676-1846 rc9574@att.com Communications
Verizon/MCl/Brooks Donald Torbett (918) 269-4698 | donald.torbett@verizonbusiness.com Communications
Veolia Energy Billy Sinkhorn (B16) 471-3484 bsinkhorn@veoliaenergyna.com Steam, Chilled Water
Missouri Gas & Energy (MGE) Margie Blackburn (B16) 472-3446 Margie.Blackburn@SUG.com Gas
Kansas City Power & Light Erin Boatright (B16) 245-3765 Erin.Boatright@kcpl.com Electric
AboveNet Bob Howard (713) 344-2156 RHoward @above.net Communications
Time Warner Cable - - - Communications
Zayo Dwight Davis (816) 591-0282 ddavis@zayo.com Communications

A utility matrix has been developed for each alternative which lists the utilities that are located
within the streets that make up the alighment alternatives. The utility information includes size
of line, type of material, scoring, location, length, and owner. A matrix for each alternative is
included in the Appendix.

In addition, a utility base map has been created in CADD to provide a consolidated map of all of
the utilities in the study area. This map was created using the information provided by each of
the utility companies and is shown in Figure 3. Missouri Gas & Electric and Time Warner Cable
provided CADD files. The files from KCMO were provided in a GIS format and converted to a
CADD file. The rest of the utilities were manually drawn into CADD based on electronic as-
builts. AT&T and Verizon/MCI refused to provide documentation of the location of their utility
lines. Instead, they provided a ranking of their preferred routes, as shown in the following
table.

Table 2. Route Ranking by AT&T and Verizon/MClI

Ranking
ATET Verizon/MCl
Grand Avenue 1st 2nd
Walnut Street 3rd 3rd
Main Street 2nd 4th
Baltimore Avenue 3rd 1st
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UTILITY IDENTIFICATION SUMMARY

Figure 3. Utility Base Map

MGE LEGEND;

1-NOTE NO,

2 -PIPE SIZE
3-MATERIAL

4 -LENGTH

5-WORK ORDER NO.

SEWER LEGEND:
LEVEL = CONDUIT MATERIAL / TYPE
COLOR =CONDUIT SIZE
LINESTYLES:
2=SANITARY SEWER
3=STORM SEWER
4 = COMBINATION SEWER
WEIGHTS:
3=STATUS - ACTIVE
1=STATUS - RETIRED OR ABANDONED

WATERMAIN LEGEND;

LEVEL = CONDUIT MATERIAL | TYPE

COLOR =CONDUIT SIZE

LINESTYLES:

0=WATER MAIN

WEIGHTS:

3=STATUS - ACTIVE

1=STATUS - RETIRED, ABANDONED, FUTURE

Note: Figure 3 is for illustration purposes only, more detailed 100 scale utility composite drawings will be included

with conceptual plans.
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Utility Summary

Based on the information in the matrices, a summary table was created to assist with ranking
the alternatives. Each utility was assigned a score based on the size or location of the utility.
Table 3 shows the scoring system by utility type. Some of the utility companies did not include
the size of their utilities in the data provided. For steam/chilled water utilities, all the street
sections containing this pipe were scored equally. Electric scoring was based on the location of
the utility. Under communications, Axon was given a higher score because it is a large duct line
containing numerous communication lines for multiple companies. Table 4 shows the total
score by alternative for the study area. The total scoring does not include the rankings
provided by AT&T or Verizon/MCI.

Table 3. Utility Scoring

Scoring
Small Medium | Large/XL
Utility Type 1 2 3

Water 0"-10" 10"-156" 16"+
Sanitary Sewer 0"-10" 10"-16" 16"+
Storm Sewer 0"-30" 30"-48" 48"+
Sanitary & Storm Sewer 0"-30" 30"-48" 48"+
Gas 0"-4" 4"-g" 8"+
Steam/Chilled Water All

Electric Overhead
Communications TWC/AboveNet Axon

Table 4. Total Utility Scoring by Alternative

Water S::::? SS::; Stsoi:?r:tzgwir Gas Chiﬁ;‘ijﬂﬁ;mr Electric| Communications | Total
Alt. 1|Grand Avenue 67 69 5 26 91 7 66 29 360
Alt. 2 |Main Street 53 57 10 17 64 12 50 128 351
Alt. 3 |Walnut Street 78 93 27 26 98 5 43 44 419
Alt. 4 |Baltimore Avenue 95 93 8 14 86 15 56 50 417
Alt. 5 |Grand Ave. & Walnut 5t. 145 162 32 52 189 12 114 73 779
Alt. 6 |Walnut 5t. & Main 5t. 131 150 37 43 162 17 98 172 810
Alt. 7 |Main 5t. & Baltimore Ave. 132 129 17 26 137 26 B8 164 719

Note: Total score is based on the summation of all the individual utility scores located within the streets of a particular alignment
alternative.
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Conclusions

The data contained in this summary can be used to identify utility impacts and potential
relocation costs associated with each alternative. The impact of utilities and their potential
need for modification or relocation is just one of the many factors used in the selection of the
LPA.

Based on the utility scoring, Alternatives 5 thru 7 have the highest utility impacts. Having the
transit line operate on two streets will have higher impacts and potential increased costs
associated with impacted utilities. Alternative 1 that runs along Grand Avenue, will have the
least amount of utility impacts. At the other end of the spectrum, Alternative 3 that follows
Walnut Street, will have the highest number of utilities requiring potential modification or
relocation.

Once the LPA is selected, additional investigations will be needed to determine the exact
location of the utilities. Coordination with each impacted utility company will be necessary to
make final determinations of any necessary modifications or relocations and to include these in
the overall project schedule. Any new utility construction should take into consideration the
LPA in order to prevent any additional impacts.
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APPENDIX
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Alternative 1 — Grand Avenue

Water Sanitary Sewer Storm Sewer Sanitary & Storm Sewer Gas Steam/Chilled Water Electric L
Cross Streets Communications
5 KCMO KCMO KCMO KCMO Missouri Gas & Energy Veolia Energy KCP&L
@ Street to Street S::;; Score | Type | Loc LE&?“‘ S‘:;; Score | Type | Loc Le{l;t?th S":;r Score | Type | Loc Le{l;t?th S":;r Score | Type | Loc LE";‘?th S‘:;r Score | Type | Loc Letl;t?lh Score Loc Score | Type | Loc |Score| Type | Loc LE";‘?“] Owner
Missouri Ave. to|Independence Ave.| 6 1 CIP P 210 36 3 VCP P 188 2 1 PCS P 203 1 P 2 uDs P 1 P 56 TWC
12 2 CIP P 1 C 99 TWC
Independence Ave. | to 6th St. 1 P 2 uDG P
oth 5t. to Admiral Blvd. 6 1 CIP P 305 1 2 uD3 C
20 3 CIP P 273 2 uDs P
Admiral Blvd. to 8th 5t. 12 2 CIP P 342 15 2 VCP P 171 4 2 PE P 320 2 uDa P
6 1 CIP P 308 15 2 VCP 185 4 2 PE P 20
8th 5t. to 9th 5t. 12 2 CIP P 347 15 2 VCP P 137 6 1 RCP c 15 1 VCP P 34 4 2 PE P 279 2 uDa c 1 c 328 TWC
6 1 CIP P 347 15 1 VCP P 99 4 2 PCS P 29 2 UDs P 1 C 336 TWC
10 2 CIP c 41 15 1 VCP P 37 2 1 PCS C 42
9th St. to 10th St. 12 2 CIP P 403 15 2 VCP P 194 2 1 PCS P 70 1 C 2 UDs P 1 P AboveMet
6 1 CIP P 391 12 2 VCP P 413 2 1 PCS P 6
10 2 CIP C 30 2 1 PE P 336
2 1 PCS P 52
10th St. to 11th St. 12 2 CIP P 432 15 2 VCP P 431 2 1 PCS P 88 2 UDs C 3 Axon P Multiple
6 1 CIP P 349 2 1 PCS P 15 2 uDa P 1 C 150 TWC
g 1 CIP C 70 2 1 PCS P 463 1 C 481 TWC
1 C 730 TWC
11th St. to 12th St. 12 2 CIP P 389 18 3 VCP P 422 4 2 PCS P 200 1 C 2 [8]ale] C 1 C 112 TWC
6 1 CIP P 382 15 2 VCP P 465 4 PE P 19 2 uDa P 1 P 30 TWC
10 2 CIP C 31 15 2 VCP C 46 8 3 PCS C 30 1 C 72 TWC
1 P 404 TWC
12th 5t to 13th St. g 1 CIP P 436 18 3 VCP P 225 8 3 PCS P 492 1 C AboveMet
8 1 PVC C 71 1 C 246 TWC
18 3 VCP P 181
13th 5t. to 14th 5t. 16 3 DIP C 34 24 3 VCP P 178 36 2 BRICK C 71 6 2 PCS P 35 1 C 2 uDa C
6 1 PVC C 20 6 2 PE P 446 2 uDs P
6 1 PVC c 76 4 2 PCS P 30
24 3 VCP P 46 4 2 PCS P 10
6 1 PVC P 33
24 3 VCP P 103
g_i 24 3 VCP P 144
_‘é 14th 5t. to 1-35 16 3 DIP P 298 24 3 VCP P 231 4 2 PE P 225 1 C 2 uDs C 3 Axon C Multiple
- 24 3 DIP c 43 8 1 PVC c 82 2 uDG P
G 24 3 VCP P a7 2 uDs C
24 3 VCP c
1-35 to 16th 5t. 12 2 CIP C 72 24 3 VCP p 241 8 3 Cl P 410 1 OHD C 1 C 128 TWC
6 1 CIP P 325 36 3 BRICK C 6 2 Cl P 400
16th 5t. to 17th 5t. 8 1 CIP C 24 3 VCP P 368 8 3 Cl P 420 1 QOHD C
6 1 CIP P 950 6 2 Cl P 400
17th 5t. to 18th 5t. 30 3 CIP C 24 3 VCP P 198 24 1 VCP P 125 8 3 Cl P 283 2 uD3 C
6 1 CIP P 24 1 VCP P 267 6 2 Cl P 270 2 uDs C
8 3 Cl P 60 2 uD3 P
6 2 Cl P 370
8 3 Cl P 37
8 3 Cl P 257
18th 5t. to 19th 5t. 12 2 CIP C 24 1 VCP P 260 8 3 Cl P 400 2 uD3 C 1 C 1245 TWC
6 1 CIP P 492 24 1 VCP P 255 6 2 Cl P 11
4 1 CIP c 64 6 2 PE P 30
19th St. to 20th St. 4 1 CIP P 461 12 1 VCP 68 C 24 1 VCP P 228 8 3 Cl P 400 1 C 108 TWC
16 3 CIP c 25 24 1 VCP P 214 6 2 PE P 30
20th 5t to 21st 5t. 16 3 CIP P 171 133 3 BRICK P 333 6 2 PE P 300 2 uDa c 1 c 25 TWC
g 1 DIP P 71 6 2 PE C 83 2 UDs P 1 C 25 TWC
4 2 PE P 205 1 c 25 TWC
21st 5t to Pershing Rd. 16 3 CIP P 181 183 3 BRICK P 148 12 1 VCP P 158 183 3 BRICK C 78 2 UDs C 1 C 20 TWC
12 1 VCP P 144 60 3 VCP c 83 2 uDa P 1 P 41 TWC
21 1 CONC P 169 2 UDs P 1 P 20 TWC
21 1 VCP P 216 2 uDa P
18 1 VCP P 159 2 [8]ale] C
2 uDa C
Pershing Rd. to Crown Center g 1 CIP C 55 15 1 RCP C 49 15 1 VCP P 105 6 2 PCS P 192 2 [8]ale] C
16 3 CIP P 265 24 1 VCP C 64 6 2 PCS P 4 2 uDa C
21 1 VCP P 90 6 2 PCS P 62 2 [8]ale] P
6 2 PCS P 4
6 2 PCS P 621
Total 67 69 3 26 91 7 66 29




Alternative 2 — Main Street

Water Sanitary Sewer Storm Sewer Sanitary & Storm Sewer Gas Steam/Chilled Water Electric L
Cross Streets . . . Communications
z KCMO KCMO KCMO KCMO Missouri Gas & Energy Veolia Energy KCPEL
L]
@ Street to Street S‘:ﬁf Score | Type | Loc Lell;t?th Sl:ﬁf Score | Type | Loc Lel';l?th Sl:i;; Score | Type | Loc Le‘ri:t?th Sﬂ:ﬁf Score | Type | Loc Lell;t?th SE:E;; Score | Type | Loc Lel';t?th Score Loc Score | Type | Loc |Score| Type | Loc Le‘ri:t?th Owner
7th 5t. to Bth 5t. 12 2 CIP P 334 13 3 VCP P 357 1 C 1 C 365 TWC
1 P 373 TWC
8th 5t. to 9th 5t. 12 2 CIp P 38 18 3 VCP P 150 2 uDG C 1 C 205 TWC
12 2 CIp P 284 24 3 BRICK P 150 2 uDG P 1 C TWC
9th St. to 10th 5t. 12 2 CIp C 14 30 3 VCP C 61 3 1 PBS P 31 2 ubDG P 1 C AboveNet
12 2 cip P 104 42 3 |BRICK| P 223 10 3 Cl P 35 1 P 183 TWC
12 2 cip P 285 42 3 |BRICK| P 235 8 3 Cl C 115 1 P 47 TWC
10 2 cip C 42 18 3 VCP c 86 10 3 Cl p 111 1 P 287 TWC
10th St. to 11th St. 12 2 cip P 139 30 3 |BRICK| P 374 4 2 PE C 1 C 2 uDG C 1 C 60 TWC
12 2 cip P 224 = 2 PE p 108 1 P 2 uDG P 1 P 40 TWC
6 1 CIP C 44 4 2 PE P 261 1 P 2 uDG C 1 P 445 TWC
11th 5t. to 12th 5t. 12 2 CIP P 112 30 3 BRICK P 294 1 P 2 UDG C 3 Axon P Multiple
12 2 CIP P 266 1 P 2 UDG P 3 Axon P Multiple
16 3 CIp C 1 P 2 uDG C 3 Axon P Multiple
2 uDG P 1 C 274 TWC
2 uDG C 1 P 158 TWC
12th St. to 13th 5t. 16 3 DIp P 472 12 2 VCP P 32 1 P 1 C AboveNet
12 2 VCP P 58 1 P 3 |Axon| P Multiple
12 2 VCP p 296 1 P 3 |Axon| P Multiple
1 C 296 TWC -
1 P a0 Twe Types of Pipes
1 P a0 Twe BRICK Brick Pipe
" Cl Cast Iron Pipe
13th 5t. to 14th St. 15 2 VCP P 196 42 2 DIP P 195 1 C 2 uDG C 3 Axon P Multiple -
- CIp Cast Iron Pipe
15 2 VCP P 130 42 2 DIP P 43 2 UDG P 3 Axon P Multiple cu Copper Pipe
24 1 C 37 3 | Axon P Multiple oIP Ductile Iron Pipe
1 1 c 39 3 Axon P Multiple PBS Protected Bare Steel Pipe
42 2 Dip p 225 3 Axon P Multiple PCCP Prestressed Concrete Cylinder Pipe
24| 1 c 37 3 |Axon| P Multiple | fpcs Protected Coated Steel Pipe
1 c 80 T™wWC PE Polyethylene Pipe
1 P 515 T™WC PVC Polyvinyl Chloride Pipe
1 c/p 415 TWC RCP Reinforced Concrete Pipe
] 1 c/p | a0 | twc | [unk  [unknown
.E 1 P 308 TWC
= 14th St. to 1-35 24 3 PVC p 126 36 2 |BRICK| C = 2 PCS p 24 1 C 2 UDG P 3 |Axon| P Multiple Location
18 3 PVC C 38 = 2 PE P 94 3 |Axon| P Multiple | |€ Crosses street centerline
24 3 PVC p 110 4 2 PE p 133 3 |Axon| P Multiple | |P Parallel to street centerline
6 1 PVC C 41 2 1 PE C 36 3 Axon P Multiple
24 3 PvC P 107 2 1 PE P 4 3 Axon P Multiple
24 3 RCP C 2 1 PE P 144 3 Axon P Multiple
1 P 308 TWC
1-35 to 16th 5t. 12 2 CIp C 15 2 VCP C 10 3 Cl P 440 2 uDG P 3 Axon P Multiple
10 2 CIp P 469 2 ubDG C 3 Axon P Multiple
1 C 370 TWC
16th St to 17th St 8 1 cip C 29 15 2 VCP p 354 24 1 VCP C 10 3 Cl p 412 2 uDg C 3 |Axon| P Multiple
10 2 cip P 976 6 2 Cl p 9 3 |Axon| P Multiple
30 3 cip C 6 2 Cl p 33 3 |Axon| P Multiple
4 1 CIP C 71 6 2 Cl C 2 3 Axon P Multiple
6 2 Cl C 7 3 | Axon P Multiple
8 3 Cl C 11 3 | Axon P Multiple
1 C 30 TWC
17th 5t. to 18th 5t. 10 2 CIp P 18 1 VCP P 282 10 3 Cl p 260 3 Axon P Multiple
12 2 CIp C 51 18 1 VCP P 304 10 3 Cl P 350 3 Axon P Multiple
18th 5t. to 19th 5t. 16 3 CIp P 449 60 3 BRICK P 362 10 3 Cl P 400 3 Axon P Multiple
4 1 CIp C 50 60 3 BRICK P 81 12 3 PCS C 13 3 Axon P Multiple
12 3 PCS P 92 3 | Axon P Multiple
4 2 PE P 98 3 | Axon P Multiple
1 C 327 TWC
15th St. to 20th St. 16 3 cip P 439 24 1 |BRICK| C = 2 PE p 487 2 uDG C 3 |Axon| P Multiple
2 uDG P
20th 5t. to | Union Station 6 1 CIP P 467 15 1 RCP C 240 3 BRICK C 2 1 PE C 96 2 UDG C 1 C 115 TWC
] 1 CIP P 418 27 1 VCP P 72 4 2 PE P 403 2 UDG C 1 P 394 TWC
27 1 VCP P 204 2 uDG P 1 P 41 TWC
2 uDG C 1 P 192 TWC
2 uDG P 1 P 70 TWC
2 uDG P 1 P 38 TWC
Total 53 57 10 17 64 12 50 128




Alternative 3 — Walnut Street

Water Sanitary Sewer Storm Sewer Sanitary & Storm Sewer Gas Steam/Chilled Water Electric L
Cross Streets Communications
< KCMO KCMO KCMO KCMO Missouri Gas & Energy Veolia Energy KCP&L
@
» Street to Street S‘:ﬁ;a Score | Type | Loc Le{l;t?th S‘:ﬁ;a Score | Type | Loc Le";t?th S‘:ﬁ;a Score | Type | Loc Le";t?th S‘:ﬁ;a Score | Type | Loc Le";t?th S‘:ﬁ;a Score | Type | Loc Le";t?th Score Loc Score | Type | Loc |Score| Type | Loc Le";t?th Owner
7th St. to 8th St. 12 2 Cip P 346 15 2 VCP P 178 24 3 Cl P 380 2 UDG C
8 1 VCP P 130 2 UDG P
15 2 VCP P 127
15 2 VCP P 51
8 1 VCP P 52
8th St. to 9th St. 8 1 Cip C 8 1 VCP P 34 24 3 Cl P 250 2 UDG P 1 C 43 TWC
12 2 Cip P 12 8 1 VCP P 92 24 3 PCS C 9 1 C 336 TWC
12 2 CIP P 299 12 2 VCP P 118 24 3 Cl P 47 1 P 318 TWC
12 2 Cip P 32 12 2 VCP C 37 12 3 PCS C 72 1 C 60 TWC
10 2 Cip C 15 2 VCP C 156 24 3 Cl P 40
9th St. to 10th St. 12 2 Cip P 240 18 3 VCP P 207 18 1 BRICK P 207 24 3 Cl P 30 1 C 2 UDG P 1 C AboveNet
12 2 Cip C 6 12 2 VCP C 158 24 3 Cl P 399 1 C 179 TWC
12 2 Cip P 84 12 2 VCP C 206 1 P 180 TWC
12 2 CIP C 5
12 2 Cip P 92
10th St. to 11th St. 10 2 Cip C 10 2 VCP P 212 24 3 Cl P 450 1 C 2 UDG C 1 C 140 TWC
& 1 Cip C 15 2 VCP P 197 1 C 2 UDG P 1 C 270 TWC
12 2 Cip P 361
11th St. to 12th St. & 1 Cip C 41 15 2 VCP P 415 18 1 VCP P 105 24 3 Cl P 373 2 UDG C 3 Axon C Multiple
12 2 CIP P 458 18 3 VCP P 235 18 1 VCP P 41 2 UDG P 1 C 274 TWC
2 UDG C 1 C 198 TWC -
1 P 100 Twe Types of Pipes
1 c 100 Twe BRICK Brick Pipe
1 o 245 TwC Cl Cast Iron Pipe
12thst.  |to| 13thst 2] 2 [or]| ¢ 8 | 12| 2 [ver] ¢ s3 |18 1 Jwvee| ¢ | 132 18] 1 [ver| @ 77 |12 3 [ ee| p | as0 2 |upg| @ 1 c AboveNet cip Cast Iron Pipe
w| 2 | cap c 18| 3 |ver| P 350 4 2 PE P 378 2 |ubg| ¢ 1 c 80 TWC cu Copper Pipe
6| 3 |Dip| P 350 | 8 1 |pevc| ¢ 45 4 2 |pcs| P 8 1 C 79 TWC pip Ductile Iron Pipe
6| 3 |Dip| P 139 [ 18] 3 |ver| P 94 12| 3 |pPcs| P 77 1 C a0 TWC PBS Protected Bare Steel Pipe
10 2 PVC c 37 PCCP Prestressed Concrete Cylinder Pipe
18 3 VCP p 100 PCS Protected Coated Steel Pipe
g 1 pVC c 36 PE Paolyethylene Pipe
18 3 VCPp p 119 PVC Paolyvinyl Chloride Pipe
18 3 PV c 63 RCP Reinforced Concrete Pipe
i 13th St. to 14th St. 12 2 DIP C 38 12 2 C 40 18 1 C 52 36 2 BRICK C 41 4 2 PCS P 8 1 C 2 UDG C 